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SUBJECT: Report of Proceedings of DISCOVERER-Biomedical Board Convened 


Under Special Order Number 20 Dated 27 November 1395) as Amended. 


TO : Commander 
Air Force Ballistic Missile Division 
sir Foree Unit Post Office 
Los Angeles 45, California 


/ 
I. AUPRORITY AND BOARD ACTION: 

On 2 Decembsr 1759, a Board eppointed under AFoMD Speclal Orders 
Number 20, Exhibit 4, was convened at 000 hours in Room 205, Building 4, 
Hq, air Force Bullistic Missile Division. The Soard met in daily session 
to hear briefings and testiuony fron & list of witnesses, Exhibit B. 


€ 


The following Board members were vresent on all doya: 


Colonel Puul E. Worthman Hg AFBMD President Voting 

Colonel John E. Pickering Hq SAM ' Member Voting 

Lt. Colonel James S. Seay Hq BMC Meober Voting 

Major William H. Weaver, Jr. Hq «FBMD | Member Voting 

Dr. Fred Berner WADC (Representa- Member Voting 
ting Hq 4RDC) 


The following Bourd member was absent on all days: 
Lt. Colonel Raymond E. Zelenka Hg AFBMD Member Voting 

On § December 195), at 1430 hours, the Bourd recessed to begin 
preparation of its findings and report. Verbutim testimony was taken 
by the Bourd; when this testimony plus supporting docuwosnts are in 


finsl form they will be Exhibit O of this report. 
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Tn @ directive », Exhibit C, subject, “Investigating Comaittee” ; 


___ to the Deputy Commander/Space Systems, dated 29 October 1959, the 


Commander AFBMD outlined mtters to be investigated, as follows: 

a. Determine the facts Aeuasalan specific allegations 
challenging the technical adequacy and management of the biomedical 
portion of the DISCOVERER systen. 

. B. Make recommendations regarding the management structure 
of the present biomedical program and possible future programs. 

C. Make specific technical recommends tions regarding the 


biomedical shots within the DISCOVERER flight series. 
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A meeting wag held at the Air Force Ballistic Missile Division 
on lk January 1958 for the purpose of discussing Lockheed Proposal 
#36899 dated 1h January 1958 which recommended acceleration of the 
WS 1L7L effort. The object of this acceleration was es Cutedn early 
recomnaissance information, using THOR-boosted vehicles and a recover- 
able races peowadaiies As a result of this meeting Contract No. 
wrGi(6u7)-18 v was issued to the Lockheed Missile and Space Division 
on 25 January 1955 (work statement extracted as Brhibit D), calling 
for four flights scheduled for October, Novauber, Dasuuber 1958, and 
February 1959. | 

— 

On 28 February 1958, see Exhibit E, the Director of the Advanced 

Research Projects ‘Ageney cancelled the reconnaissance aspects of tue 


THOR-boosted phase of WS 117L and directed the Air Force to use these 


' vebicles for biomedical experinents. 


On 19 March 1958, the LMSD contract was re-oriented to include 
development of a eecavurabis eaps.ile to accomodate a blomedical pack- 
age, which is now referred to as a "life support system.” The com- 
pleted capsule was to be ready for flight test mo later than 30 Noven- 
ber 1956. | ) | 

On 22 May 1958, the Commander ARDC eant a letter, exhibit F,. 
subject, “Support of Bloastronautics Prograa,” to the AFBMD. This 
letter assigned Sriguaier General Don Flickinger additional duty as 


Special Assistunt tc the Commander APEMD for Bioastronsutics, ateting 
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‘ant Generel Fitekinger vould "ba responsible for the direction and 
“gontdiention of all the biomedical aspects of projects assigned to 
your organization.” In addition, the letter assigned two biomedical 
 *project officers to the AFBMD, and directed the use of other competent 
individuals and graups in ARDC and elsewhere in an advisory role, as 
needed . | | 
On 6 May 1958, see Exhibit G, the LMSD designated the General 
Electric Company as the subcontractor for the life support eyaten: 
It was brought to the attention of all participating agencies that 
primary technical competence in the bicastronautics area was actually 
within the Air Force, and special arrangements, sec Exhibit H, made 
the technical competence of the School of Aviation Medicine, the 
Aerospace Medical Laboratory (WADC), and the Reromedical Field Lab- 
oratory (AFMDC) available to the contractor. | 
The G.5 ; life support system davalcomant comprised two models; 

the Mark I version, designed to carry four mice into orbit, aia the 
Mark II version which was to have a small opiate as its passenger. 
The first Mark I life support system, originally scheduled “ fly on 
30 November 1958, flev with “mechanical” mice in DISCOVERER III on 

3 June 1959. The second Mark I was scheduled to fly. in December 1958 
and flew with live mice aboard in DISCOVERER IV on 25 June 21959. any 
subsequent references in this report to the G.z. life support iyates 
are specifically directed tovard the Mark II version. 


The Mark II life support system, see Exhibit I, contains the 
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folloving major components: dite eeli, air conditioner, oxyssn 
ayeten, electrical aa camera, feeder, air regeneration ayotea, 
The first testing of the life support systez as a unit begaa 
at LSD on ] April 1959. Thirteen tests, see Exhibit J, of this 
general type have been run to date; only ons of these can be ccnsid- 


ered to have met its objectives. As the testing program proceeded, 


1t became increasingly evident to all perticipants that the davelop- 


ment was encountering serious technical difficulties. These problems 
vere reflected further in fiscal problems (roughly $2.3 million bas 
been spent on this project to date), and in echedwle slippages which 
are nov amounting to about one year. | 

. Daring the past several months muserous allegations regurding 
the reasons for these technical, fiscal, and scheduling problems have 


' ecme to the attenticn of AFED staff members. On 29 October 1959, 


the Commender AFEMD directed the establishment of a Board of officers 
to deteruine the facts with regard to the following allegations: 

A. "The basic design of the bidmadi cal tecevery capsule is 
faulty and as presently configured will not support the biomedical 
mission of the DISCOVERER series." 

8. "Nanagenent of the biomedical test program by AFBMD, LMSD, 
and G.E. is grossly inadequate.” 

C. "Biomedical program costes being incurred by G.E. are too 


high and are not being subjected to proper management control." 
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D. “There has deen inadequate utilization of available mili- 


tary. talent within the USAF in the conduct of the biomedical program." 


E. “Civilian corporations, specificeully G.E.,are using their 
particular positions in the biomedical program a8 a means of building 
their competence in the biomedical area." | 

Additionally, the Commander AFBMD directed the Board to make 
recommendations regarding: - | | 

A. The managenent structure of the present and future biomed- 
ical programs. 

B. The technical course of action to be followed for the 


present biomedical program shots within the DISCOVERER series. 





a en Sane cae aaa 
i) wide 


py 
L__! 


ib co 


| 
1 


{ 


i 
soe OA, i 








IV. OSAERAL FINDIMs: 
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A. Jechnical Aspects of the Life Support System Development. 

Witnesses appearing pefore the Board were in general agree- 
ment that the life support system dasign and test performance have 
been - uatil very recently - grossly inadequate. aAn inordinate 
amount of under-designed and non-qualified equipment has found its 
way into the system. Outstanding offenders in this category have 
been such items an oxygen regulators, the sir conditioning unit, 
the cooling fan, the tape recorder, the camera, the timer, the feeder, 
the sintered absorbing plates, the electrical circuitry, and the 
outer housing or case. 

Ironically, some of the mst expensive items in this list 
vere protbly not required for successful system performance. For 
example, School of Aviation Medicine witnesses testify that they 
offered G.E. a feeder which bad been built for less than $2.00 (cost 
of materials). The General Electric Company spent in excess of 
$78,000 re-inventing a feeder, eventually abandoned the effort, and 
is now using the School of Aviation Medicine’s version. ‘The Board 
noted that it is a clinical fact that the primte will not require 


nutrition during the flight period; the feeder appears to be "gold- 


plating” of the primary purpose of the life support system. 


The camere is a second case in point: the Board was unable 
to learn who had specified the systen's camera, which takes an oblique 
picture of a portion of the exposed chin of the primate (the rest of 
his face being covered by a mask) . Over $150,000 has been spent in 
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developing this special camera} it has been a difficult, tine-consum- 
ing exarciee, which has yet to be couploted. It was noted with é 
interest that the camera's operation requires a light to be burning 
at all times in a capsule which is already over-heated and under-powered. 
While it is true that the adequacy of design was hampered in 
pert by the absence of exact environmental data at flight aici: 
it is the opinion of the Board that other factors were more important | 
contributors to the life support systen's inedequate design. AnQnZ 
these are: | 7 
1. ‘From the very beginning, a general lack of appreciation 
by the wutractors - prime and sub - of the camlexity of the task. 
2. Total inarpar tense on the part of both the primes con- 
tractor and the subcontractor ine Qifficult technical ures. 
| 3. Lack of a proper, thorough researching of the basis 


life support systex problem. 


4, Ho singleness of purpose in kaeping the life support 
system as simple as possible: 

5. lack of application of acientific method in proceeding 
from the simple to the complex ‘c building the life support systen. 

6. A curious conviction, on the. part of the subcontractor's | 
project leader, that his responsibility terminated with ground demon- 
stration, rather than with actual flight test. 

7. Inadequate provisioning of spare parts. 

8, Lack of quality control of life support system equip- 


ment. 








_ 9. Laek of corrective procedures for rectifying design 
| equipment errors and preventing identical recurrences of equipment 
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-. .. _..‘failure. 
i. B. Managerial Aspects of the Life Support Systen Development. 
Raving examined the technical problems associated with the 
life support system, the Board turned ite attention to the manage- 
ment history of the project. Here, again, there was consensus among 
the witnesses that the management of this progren had been exception- 
ually wisatisfactory . | 
The evidence presented to the Board indicated that a number 





of primary mnagement decisions were either not mide, or, if made, 


were not generally known to the project perticipents. For example, 


LJ 


there is no clear indication of formal, official evaluation of the 


Le 


importance of the project. Was the life support systém as important - 


in terms of national objectives - as ballistic missile work at the 


{__} 


AFEMD? Was the recovery of the first living animal from satellite 
orbit as important an objective, and to be accorded the game all-out 
emphasis, as the recovery of the early CEM / IRBM reeentry bodies? 
While it is true that this project wus conaidered to be u 


"crash", high-risk development, there is evidence before the Board 


ted. ta bed 


leading to the inference that this project waa not considered to be 


as important as other “crash”, high-risk developments at the APBD. 


ba 


THi¢ view is based on the consideration that many of the key oanage- 


ek 


_ ment principles applied to the ballistic missile program by the «FBMD 
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ware Rot used in this project. | 
1. A rigidly stipulated dollar ceiling was accepted in 


conjunction with a "crash", high-risk development to be performed 


ina relatively unexplored technical area. The Board has no indica- 


tion that this combination of factors was protested oy anyone (other 
than G.E.) as inherently contradictory and impracticsl. 
2. The AFBMD's practice of deliberately establishing ee 
competitive sub-system developments in difficult technical areas was 
not invoked. | 
3. It is an accepted AFBMD practice to place officers in 
semi-permanent or permanent residence at those contractors' plants 
vhere serious technical problems are envisioned or experienced. It 
is noteworthy that in spite of the alarming state of the life support 
system aeeiseeant program no such. action was taken with eeapeat to 
General Mlectric Company. | | 
| 4. In undertaking “erash", high-risk ballistic missile 
progrums the AFBMD has considered the associate contractor system 
to be necessary and essential to maintaining tight technical, fiscal, f 
and management control. The DISCOVERER system, by contrast, was 
organized along traditional prime contractor lines » beking the General 
Electric Company jess accessible to the EMD for life support system . 
work than it is for re-entry body work. | 
A second basic decision which the Board has been unkble 
to identity in the project documentation or testimony is whether the 


Behool of aviation Medicine was seriously considared as a possibl 
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developer of the life support systen. Tae Board was dseply intcrested 
in the development history of a life support system which the SAN. 


_ has fabricated for the HASA for use co experiments such az the recent 


biomedical flight ut Wallops Island, ani took purticular note of 
testimony by the Gchool witnesses that they had becn eager to do 

similar work for the AFBMD. The School's witnesses estinated develop-~- | 
ment costs of $120,000 vis-a-vis approximately $2.3 million already / 
spent on the G.E. effort; if this estimate should be in error by a 
factor of five, it still leads to the conclusion that it would have 
been prudent to use the School as a second source. 

Toe third major decision which is lacking in project history 
is the development of a firm positian as to who at the AFBHD was in 
charge of vkat. ‘The following chronology illustrates this observation: 

"1. 22 May 1958. Ina letter to the AFEMD, subject, _ 
“Support of Bloastronautics Program,” see Exhibit F, the Comzendar 
ARDC stated that Brigadier Generel Don Flickinger was being “assigned 
the additional duty of Special Assistant to the Commnder AFSMD for 
bicastronautics."” The purpose of this assignment vas to provide the 
Coummnder AFBND vith an “tn-house primary biomedical technical competencs 
end authority." General Flickinger was made "responsible for the direction 
and coordination of all the biomedical aspects of projecta assigned to 
[the AFEMD/". The Commander AFBMD seneaeuas that "control of all 
aspects of this work will rest with your organization." | 

a 2. 6 dime 1958. In a DF to the AFEMD, subject, "Biomedical 


Aspects of the Pallistic Missile Program, " gee Exhibit K, the Assistant 


13. 





Deputy Commnder/R & D, Hq ARDC, stated thet “nll research and develop- 


eh ” - 


ment efforts eontemlating the use of biological peyloads on board 


4 


missile or space vehicles vill obtain the coordination and approval 
of the Special Assistant for Bio~Astronautics or his designates 
representative." In addition it stated that ea dbicastromautical 
organization at the AFBND would “obtain over-all approval and coordi- 
nation of the life-saiences aspect” of such projects. An unuswl 


aduinistrative and comand-jurtedictional feature of this letter is 


that in it one Deputy Communder (the DC/Research and Development) 
at Eg ARDC presumes to assign roles and functions to a subordinate 
unit within the organisation of another Deputy Commander (the DC/ 
Ballistic Missiles) at Hq ARIC. | | 

3. 12 Angust 1958. ‘The Assistant Deputy Commander / 
Research, Hq ARDC, in a ‘letter, subject, “Responsibilities of School | 
of Aviation Medicine in the ARDC Blosatellite Progran, Subsystem L 
WS 1171," see Exhibit L, advised the Commnder AFEMD that represen- 
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tatives of Hq UGBAF, Hq ARDC, Air University (School of aviation 
Nedicine), Air Force Missile Development Center, and Wright Air 


i 


Dayelopment Center had reached agreement concerning the technical 
responsibilities of the Bchool of Aviation Medicine in ite support 
of the biosatellite program, and enclosed a statement of policy for 
the benefit of the AFBMD. The policy statement was ienaa by 
Brigacier General Don Flickinger as the Director of the Life asiensen 
Directorate at Eq ARDC and aiicee that the School of aviation 
‘Me@icine will provide biomedical criteria to the General Electric 
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Company, will consult om bloncdical test programs and evaluate bio- 
medical test results, and will provide ccntinuous biomedical and 
biophysical technical standards liaison und consultation to the 
eteaaiee, "All other dectsions relative to test responsioility 
and conduct, engineering requirements, acheduling, time and costing 
funetions and goreral welfare of the progran will remin with BAD 
[the Bicastronautics organization with the AFEMD/ or their properly 
designated representatives, and BAD decisions are final.” In addi- | 
tion “direct’ contact is authorized betveen SAM and contractor.” 


From a jurisdictional viewpoint, this correspondence was even more 





unorthedox tnan its predecesscr, for now a Directorate Chief in the 
organisation of one Deputy Commander (the DC/Research) at Hq ARIC 


was issuing instructions vegerding roles and funetions of a subordi- 


a a 


nate unit within the organization of another Deputy Commoder (DC/ 
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J Ballistic Missiles) at Hq ARDC. It is also noteworthy, that the 
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Directer of the Blo-Astronautics Directorate at the AFEMD was not 


 @yvare of the existence of this document until it was brought to his 


—_ 


attention by the Bourd, early in December 1959. 


4. The AFEMO's tacit acceptance of these directives is 


d__] 


reflected in a letter from the AFBMD's Director for WS 117L to the 


Lockheed Aircraft Corporation, subjact, "Contract Ol(644)-181, In- 


ternal Air Force Responsibilities Concerning Biosatellite Programs," 


1] 


Gated 4 September 1958, gee Exhibit H, which quoted the essence of 


t 


General Flickinger's policy statement and informed LMSD that "the 


t 


Bioastronautics Division (BAD) bas been given managerial responsibility 
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for ali animal blosateliite programs and will est as technical 


direetem to the contractor on biamedical aspects a 


5. 13 August 1959. On this date, the Deputy Comander/ 
Micitasy Space Systems pudlished a’ series of Functional Statezents, 
see Exhibit H. Among these vas one for the Directcr of the DISCOVERER 


Satellite System, which contained the following key statement: 


"Responsible to the Assistant Deputy Commander, Spice Systems, for 


the integration of all research, development, and test aspects of 
the DISCOVERER satellite Systen." 

6. 26 October 1959. The Assistant Deputy Commader/Space 
Systems, in a letter to the Deputy Coumander/iilitary Space Systens, 
subject, "Management of DISCOVERER Biomedical Programs,” see Exhibit N, | 
atated " ... I mst as a matter of policy support the view that the 
Director, DISCOVERER Satellite System is ‘pasically responsible for 
the quality of all aspects of the DISCOVERER Prograu and, accordingly, 
must have the authority which is required to met the responsibility 
assigned to hin.” | | 

in an attempt to clarify management roles the Board queried 
each witness regarding his concept of responsibility for conducting 


the project. The following responses illustrate the diversity of 


‘Opinion in this important area: 


i. The Director of the DISCOVERER system development - 
Lt. Colonel Battle - believes that General Flickinger and the Director 


of the Bioastronautics Directorate (presently Lt. Colonel Cole) were 
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responsible for the life support system development until 13 August vA 
13559, when the new Peers Statement Book appeared. Lt. Colonel 
Battle states that since that date’ he hus had overall responsibility 
for all seceate of the DISCOVERER system. It is his opinion that 


General Flickinger is still the Special Assistant to the Deputy 


| Commader AFE4) for Bloastronsautics. 


2. ‘tha Assistant Deputy Commander for Space Systems - 
Colonel Oder ~ agrees with Lt. Colonel Battle's interscetation of 
mragenent responsibility, and testifies that he hes no knowledge 
vhich would lead him to believe that General, Flickinger hes vacated 
the poet of Special Assistant to the Comandpr AFEND for ‘Bloastro- 


nautics. 


3. The Assistant Deputy Commnder for Military Space 
Systems ~ Colonel Evans - also agrees with I&. Colonel Battle's 


“interpretation of his responsibilities. While he bas no definite 


knowledge of a cbange in General Flickinger's role as Special Assistant 
to the Commander AFEMD for Bicastronautics, he speculates that some 
change may have occurred during the past few months as a result of 
the reorganisation of the ARDC. | 

4. The Direotor of the Bicastronauties Directorate - 
Lt. Colonel Cole - testifies that he is responsible to the Comnander 
AYEMD for the managerial and technical aspects of the wiousdioal 
portion of the DISCOVERER program. 


It 148 a matter of fact that General Flickinger's appointment 
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as Special Assistant to the Commander AFEMD was terminated by Depart- 


. ment of the Air Force Special Order A-1990 on 18 November 1958; how- 


ever, this fact 1s confusing, rather than clarifying, to the central . 
Lasua. ‘Is the Commander of APEMD still bound by the provisions of 
the 6 June 1986 DF, a docament which has never had juriedictional 
legality, but which was not protested by the AFBMD? Was it the inten- 
‘tion of the Deputy Commnder/Military Space Systems, in the 13 Avqjust 
Functional Statements Book, to place the DISCOVERER Director in 
charge of all aspects of = DISCOVERER program? If =) what is the 
meaning of the cxpressicn "ve sponsible . . - for the intenration of 
all... sspects?" What is the status of the 26 October 1959 letter 
from the Qaaterant Deputy Comnander/Space Systems to the Deputy 
Commrder/Military Space Systems regarding the interrelationships 
of the DISCOVERER - Bioastronauties offices? 

Ag would be expected, the absence of a strong, single, 
clearly designated, and mii versally-recognized APEMD leader for the 
life support system encouraged the development of many sanagement 
and technical difficulties, all of which were Symptomatic of a central 
problem. The jurisdictional sparring which took place between LM3D 
and G.E. early in the program could and should have been stopped as 
soon as it begun. The over-willingness of G.E. to resvond to techni- 
cal suggestions from anyone except the prime contractor cculd have 
been eliminated by the most wieuantais exercise of discipline. It 
vould have been easy for a responsible agent to develop end enforce 


an official document which specified agency responsibilities, agency 
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spokesmen, and iater-agemay channels. ‘Tsst protocols - rigi@ly 

enforced - voald bave done mich to elininste all-night “shall-ve-proceet” 
sessions where decisicns vere made by last-minute plebissites. Explicit — 
eount-down procedures would have spared the life support syston test 


_ procedures from being characterized as “utter chaos" by the DISCOVERER 


test controller. A strong agorit would have advised the AYBMD of any 
€ifficulties which vere beyond his eapabllity to resolve; the Board 
would certainly not have been exposed to contractors’ briefing charts 


- listing AFEMD and AFRAD (an old symbol for the Bioastronautics 


Directorate ) as two ecparate agencies, doth of whom must agree to a 
matter before the contractor may proceed! 

C. Present Bt tus of the Life Support Systen Development. 

| in Pune 1959, while visiting Vandenberg Air Force fase to 
observe eount—down procedines, Dr. William E. Godell, of the Advanced 
Research Projects Agency » observed. the problems which were developing 
in the life support system ares. Upon his return to Washington, 
Dr. Godell contacted corporate-level 0.Z. officials, advised them of 
his deep personal concern, and asked them to undertake immediate 
remedial action. In August 1959, G.E. sponsored an intensive in-house 
review of the technical and mnagerial problems associated with its | 
support of the DISCOVERER programs: this.investigation resulted in. 
sveeping changes in the philosophy of, and actual conduct of, develop- 


went and testing of the life support systen. The Board inquired 


carefully into the details of thig "new look” and was favorably 
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impressed by the randite t date, as well as er for the future. 
Prinetipal vitnesses vere unanimous in indorsing the tecanical 
@irection whieh the new G.B. ranagement ig giving to the progran; 
LMED represeatatives stated that a wholesome air of cooperation and 
responsiveness now exists between themselves and the General Electric 
Company. There is substantial evidence to justify, for the first 
time, a feeling of optimism regarding the possibility of G.Z.'s 


@elivering a flight-worthy life support system within the next few 


montis. 
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¥. SPECIFIC YINDIECS: 

Yoard to consider five specific allegations and to make roceumenda- 
tions om three subjects, see Exhibit C. This portion of the report 
deals vith the Board's findings in response to these instrustions. 


/ 
A. Allegation A. “The basic design of the biomedical recovery 


eapeule is faulty and as presently configured will not support the 


biomedical mission of the DISCOVERER eeries.” 
2. Diseuseion: The prime ovjective of the biomdicel 
portion of the DISCOVERER series is the successful launching, orbit- 


ing, re-entry, and recovery of a dive specimen. Performance to date 





in the test evaluation of the life support systen strongly suggests 
Allegation A to be trus. Testimony before the Board reveals that 

of thizteen evaluation and/or acceptance tests, only one could be 
considered to Rave reasonably demonstrated criteria for supporting 
the DISCOVERER prograa properly. Additional evidence from technically 
qualified scientific personnel leads to the conclusion that there 

haa been an inordinate amount of faulty equipment integrated into 

the life support aysten, i.e. the cxygen reguiators, the air condition~- 
ing unit, cooling fan, tape recorder, camera, timing mechanism, animl 
feeder, gintered metal absorber holders, siecteicat circuitry, ete. 

It was sovicus. early in the proceedings, that inexperience, coupled 
with the wavailadility of limiting physical (environmental) data, 
contributed to poor design. ee 
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For mich of ite history the life support system ae 21op- 


ment aid not follow the basic principles of scientific method, [t 


is germane to the scientific mathod that clear-cut objectives be 


Yigidly defined at the very beginning and throughout the project. 


Furthermore the absolute minionm number of picces of data-~gethering 
equipment should be bench tested exhaustively before they are incor- 
porated into the total system. As each item passes ite design criteria 
tests, further eae eer and anatase ccs may be- 


‘pursued logisally, but only to the extent that aysten objectives are 


enhanced. Great care mist be exeraised to avoid over-design and over- 
complication in any system. Problem items of limited utility should 
bw Uaallenged early in the program and deleted as soon as possible 

in any urgent program. These simple methods of procedure have not | 
been evidenced in this progrem - specifinelly in such items as camera 
and feeder performance, viability sensing, and in som electrical 


 eireuitry. 


‘The Board 1s pleased to report that a caveful in-house 
systems design review and critique vere instituted at the General 
Klestric Company between 27 August and 6 October 1959. The findings 
are nov being integrated into the life support system design, to correct 
deficiencies and improve maintainability and accessibility. There has 
been a Glear recognition of improper methodology and quality control; 
ecorrestive procedures are being instituted to avoid recurrenee of 
eqeipasnt failures. Tt is the opinion of qualified engineers that | 


‘hee Life sugpert system ean be brought 40 = fliight-vorthy state 12 the 
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2. Comelusioas Until a life support systen has been 
gomplately Deneh checked and has successfully passed a commlste 
lavora tory count-down to sigulate as closely as possible the prodlens 


re) {ti re-en and recove with thermal and 


noise profiles superimposed, and all integrated into the expected 


time sequence of a realistic mission hours 
bility to support the biomdics] mission of the DISCOVERER series 


has not been demonstrated. The Board believes that the technical 


and managerial re-orientation of the program at G.5. is moving the | 
dev nt in the direction of such a demonstration. 


a scientific ce. 





B. Allegation 3. | “Management of the biomedical test program 
by APEMD, LMSD, and G.E. is grossly inadequate." | 
1. Discussion: Having determined thet the overall munage- 
ment of the life support system was under the superficial supervision 


‘@f Hq ARDC personnel from project inception to sometime between 
“Bovenber 1958 and August 1959, and perhaps to the present, the Board 
believes that. this allegation should be expanded to provide a share 


of management responsibility to this particular group (Hq ARDC). 
The Board/s findings show three major factors contributing 

to the mismnagement of this project: 

a. Representatives of the AFEMD, LMSD, G.E., and Hq 


ARDC did not research the assignment thoroughly enough to determine 


' the state of the art of the parameters inherent in the project. 


db. Asa result, very unrealistic time peveeuee were 
set up and jateea to’ by Bq ARDC, the APBMD, LMSD, and G.E. "Piscal 
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planning exactly paralleled schedule planning. 

ce. Despite attempts at non-conventional arrangs=ents, 
the prim responsibility for the project, for all intents and purposes, . 
rested with the AFEMD. the AFEMD failed to identify ane person vio 
would be accountable for the projeot: a man vhose decisions would 
be irrevocable except by the Commmnder AFBI. Differences of opinion 
as to who was responsible for the projeat should have been resolved 
as soon as they arose. Tse fact that this was not done encouraged 
irregular managerial processes and separated responsibility frea 
authority. | | 
| The following factars also contributed very definitely 
to the unsatisfactory state of *he program as it existed pricr to | 
August 1959: —_ 
| ae Laak of ecemunt cation 
b. Lack of cooperation 
c- Taek of coordination 
ad. Lack of quality control practices 
e. Failure to identify specifically the responsi- 


“bilities of contributing agencies - in parbicular, Air Foree agencies. 


f. Poor design practice on the part of 0.3. . 

g- Instability of design 

he. Mo firm poliey eonserning spare parte. 

4. Fallure ef G.5. to follow sccepted industrial 
preetice, wich seravates manufssturing and inspcation responsibilities. 
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management of the life support syates by Bq ARDC, the AFEMD, INSD, 

and 0.5. practically from project inception in February 1958 wtil 
August 1959, the Board takes note of tha recognition of an unsatis- 
factory state of affairs by the principals and believes that corrective 
actions already taken by LYSD and G.E., together with thoes reconmendtied 
to be taken by the AFEND in Section V, Part F, 2s and b of this report 


will result in an acceptably managed project in the future. 


C. Allegation C. “Biomedical program costs being incurred by 

G.E. are too hivzh and are not being subjected to proper management 
control." | | | 

1. Discussion: In reviewing the testimony before the Board, 
it was found that the allegution was improperly stated. All costs 
incurred are proper; however, it is believed that the original estiante 
by G.E. was not great enough to do the work in question. 

The original contract, covering the period from February 

1958 to projected completion in October 1959, was negotiated in the 
amount of $4.3 million. This covered mich more than the life support 
systen. ‘While C.B. was verbally directed to couwwence work in February 
1958, it was ‘August 1958 before. a Work Statement was prepared and a 
Letter Contract igsued to General Electric vy Lockbsed Missiles and 


Svace Division. he cost to date ou the total o.£. effort now nuounts 


to upproximacely $6.5 million, of which upproxiutely $1.5 willion 


has been 2Zdentified as overrun. There is un edditious:l amount 
reflected ine correay 3.2. proposal to Incxheed Yor 02.0 militon 
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which has not been negotiated to date. It is L4SD's positicn thet 
these costs gonerally reflect work vhich was contracted for under 


the original contract and, as such, can be construed in the main to 


“pe udditional overrun. ‘he principal costs related to the $3.0 


mijlion proposal are from Thiokol Corporation in the amount of 
$335 thousand for retro-rockets, to the Burmite Company in the 


amount of $174 thousand for spin rockets, and for prime equipment 


‘and spares in the amount of $274 thousand. An item called Support 
Engineering has been included in the amount of $1.295 million. The 
General Electric Company agrees that {t under-estimated the scope 
of the Job to ke done both froma standpoint of cost and time re- 
quired. This in itself vould Lead one to think that the costs being 
incurred ty General Electric are too high. | 
There are two specific items: namely, a feeder and « 
camera, which reflect costs much greater than one vould have expected 
for items of their nature. The camer wks been pooreed WG: frou 
the Bulova Watch Company at a cost of $192 thousand; the cost of the 
feeder developed by General Electric amounts to $76 thousand. With 
respect to the camera, the School of Aviation Medicine witnesses state 
that in their opinion this item is not needed and should not have 
been included in the life support system. The feeder presently used 
by the Ganeral Electric Company is not the feeder for whieh the costs 
have been incurred by G.5., but one which was fabricated by the 
School of Aviation Medicine. Sehool personnel natieve that a feeder 


could heve been adequately designed and produced for less than $1,000. 
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These two items, according to School of Aviation Medicine witnesses, 
wage good reasons ra stating that the costs incurred by G.E. were 
ee excessive » and they stated that it was their belief thas the entire 
e 7 life support system could have been built by the School for $120 
thousand. 
LSD stated that it believed that technical mosagenent 
control of the biomedical program by the deneral Electric Coapany 


Was inadequate. This statement was based upon the inability of 


» General Electric to meet the schedule and further was reflected by 
7 | problems incurred in the life support system equipment. LMSD aid 


believe the financial control of the program to be adequate. 

_ 2, Conelusions: Costs incurred by General Electric Compeny 
1 in the de t of the life exceeded G.E. 

: : . ori estimtes. Because of an under-egtimite of the techni 


L 
[ 
C | task to be accomplished, greater costs vere incurred than vould have 
| been the case if a better appreciation of ‘the task to be performed 

(. had been realised from the beginning. Further, there vas inedequate 
_ technical management control in the program because of the inability 
( ; of G.E. to recognize in the beginning the magnitude and scope of 

| the task to be performed od. 
L 


D. Allegation D.. “There hee been inadequate utilisation of 
af available military telent vithin the USAF in the confust of the bie- 
. medical progran.” | 

1. Discussion: There is no doubt from the Board reviev 
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iiderally in the condust of the life support aystes Geveleyzent. 

"Lage mepport system design effarts began in Yared 1988 
with the re-orientation of the DISCOVZRER program. From the beginning 
the AFEMD followed the ARDG policy of calling ca Air Force biomedical 
talent, anf established a working relationship with the Schoo! of 
Aviation Neéieioe, the AFNDG, and the WADC for support of this progres. 
Later in the program, the & August 1956 ARDC directive, see Echibit L, 
was issued, defining the responsibilities of the School of Aviation 

in spite of this attempt to formilize and emphasize the 
blue-suit contribution to the life support aysten development, it is 
clear from testimony before the Board that the actual use of military 
biomedical talent left much to be desired. Some mijor faetors contribu- 
ting to this situation are: . | 

- Be A Nasik OF Wacecdy cacia tha cramilaations duvolvel: 
Prime-subcontractor friction; the absence of a poverful, central | 
directing agent; concern over jurisdiational prerogatives; personality 
conflicts and clashes; and other ccuplex reasons contributed to a 
deteriorating working-level relationship among the principals, and 
inhibited the effective use of available military talent. - 

| bo. The over-riding ccnsideration of err an iron- 

clad schedule alvays stimlates friction, and this development was 


no exception. In cases where design and testing methodologies 








diverged, it was frequently felt that precious time could not be 
aiwestes to building rapport among the contributing organizations. 
: _- Talis led to a cyclical, self-generating prodlem situation Wiere 1% 
ae increasingly 4ifficult for any of the participants to work 
efficiently and harmoniously. | 
ec. Misunderstandings as to orgnnizational rasponsibili- 
ties end mamgeunent relationships, vhich affected the mtivations of 
the people involved. | 
4. Serious underestimation of the technical task cn 
the part of design and technical direction comtracters, which further 
aggravated the already-complisated test and Cesign environment. 
e. Changing design eriteria of the life support. 
aystem because of newly Aliecovered environmental eonditions, coupled 
_ With @ very tight development schedule, which encouraged the use of 
short-cut test plans and procedures, and often ignored the talent 


2. Conslusion: USAP personne), have been used liberally 
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: dn the life support Gevelopment; hovever, in many cases, and particularly 
Es in the ense of School of Aviation Medicine personnel, the use has been 
- inefficient, ineffestive, ani sometines inconsiderate. Cue of the 





a . 2. Aberation 2. “Civilian eorpors ticas, epeeifieally 6.3., 
a oe ne ee eran eee nro ea en OS 
a mmine of vatling their ecxpetence in the bicmsdien! area." : 
f 2% 2. Dlecassion: Durine the senend dav ae see 6-1 
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. Blomedical Aspects of the Ballistic Missile Frozrem 


FROM RDTHA- DATE 6 June 58 COMMENT NO. 1 
r Lt Col Cain/l/4145 
Sf. 


Ls Special Orders Number 4-920, Department i ‘of the Air Force, 9 May 1958, 
assigned Brigadier General Donald D. Flickinger, istaff Surgeon and Director of 
Human Factors, Headquarters 3RDC, to an additional duty, Special Assistant for 
Bio-Astronautics to the Deputy Commander for sacra het Missiles, ARDC. / 
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2. All research and development efforts, se aleailiad the use of biologi- 
eal payloads on board missiles or space vehicles, will -obtain thé coordination 
and approval of the Special Assistant for Bio-Astrenautics or his designated 
representative. ; 
a 3, To provide the Ballisti¢ Missile Division Lire timely life sciences sup~ 
. port in the coordination of procurement data, monitorship of contractor efforts, 
_ and supervision of inspection tests of components of life supporting and bio= 


a OO eed Os [on 


‘ ‘performance measuring equipment, technically qualified life sciences personnel 
- Mibl be placed on TDY or will be assigned to the Bahlistic Missile Division. 
‘These personnel will be authorized to render decisions regarding the adequacy 
of life supporting equipment and other technical problems concerned with viable 
payloads, This headquarters, ATTN: RDIH, will be informed of all decisions in 

this area, In addition, a monthly progress report on the development, fabrica-— 

tion, testing, and scheduling of the life sciences oe of the eee will 
_ be provided. 7 


: 4. <A significant portion of the nation's life gevences capability in sup- 
port of space operations is contained in certain Air Force medical and behavioral 
sclances research and development organizations. Certain of these agencies are 
hereby designated ‘as points of contact for the wea pong systems management organi~ 

_. gation and contractors concerned with development and ‘fabrication of Jife support— 

“. dng equipment and life sciences experiments. The designation of these units is 
for the primary purpose of assuring that the contractor has the.Jatest informetion 
“~avellable. for incorporation into his design, and secondly, to assure the fabri-~ 

Fi “cated unit meets the technical criteria as established by the Air Force. The 

‘bds-agtronatitical members of the Ballistic Missile Division will obtain over-all 

| : ae ‘yapptoval. and coordination of the life sciences aspect of the project. - But, in — 

: 80 doing, will consult freely and frequently with the designated units, assuring 

“thet ijaison is being mintained with the pr contractor and. subcontractors on 

the. _keohnioal, ‘biomedical and blo-performance pephiess associated with the gla | 
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aE | = “| mea Re a Aacenedical Laboratory (WADG). 
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Pe ta NS (i). Determination’ of the bhcllogicat a eee of subassenblics;.:, ae 
ciidoaT Specifications for the-internal life suppert environment, and the 

icra technical development program responsibilities of the laboratory for 
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the Board was advised by School of Aviation Medicine witnesses that 
this allegation 41d not properly express the thought they kad in 
mind. It was pointed out that the School does not object to the 
grovth of bicawpdi cal competence ; tts real obvjection is to the 
exploitation of non-bicmedical persomel in attesting to schisve 
sush competence. An example would be the use of physicists and 
engineers, rather than physicians and Physiologists, in designing 


the life support systen. 


2. Conelusedcn: to 8 ticn, the 
tion . considered as 
° ons D, and gave it r te treate 


¢ 


Directed Consideration A. “You are enjoined to mke recom 
mendations regarding the mnageneat strusture of the present biomedical 
progras and any suggestions for future follow-on biomedical programs.” 

1. Discussion: ‘The Board believes that the primary require- 
meat for increasing the managerial effectivensss of the present bio- 
medical program is the designation of a single project director. Once 
such an appointaent has been made, the director, and he alone, should 
be charged.with the responsibility for establishing clear, formal 
arrangements among add ‘project perticipants P ee test peels 


definite count-down procedures, the designation of single spokesmen 


for all agencies, and similar mtters. The director should be charged 


specifically with the responsibility for mintaining strict discipline 
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axong the participants, and should de enjoined to mike q special 
effort toward re-establishing rapport between technical personnel. 
of tha AFEMD and the School of Aviation Medicine. 

. With regard to future biomedical programs, the Board 
recoumenis similar mnagewent actions which vould prevent many of 
the problems encountered in the present progren. 

| —&. ‘The Commander AFEMD should designate a project 
Qirector 3% the inseption of any future projects. The project 
Airestse should be empowered to, anf directed to, make al) AYEMD 
decisions on the project. | 
dv. ALL participating agencies should be required to 


designate single spokesmen who exercise the same control in their 


ouganisations as the project director does for the AFEO. 

- @. Definite test protocols end count-dewm procedures 
should be established far in advances of the need date, ani should be 
regarded as ircn-clad operating procedures by all participants. 

2. Conalusion:and Specific Recommendation: Testimony before 
need for a) use of Fores bio- 
sacl Scastas hud din aa taot nie Ene 11 gp “wean apa ten and (bh) eVtnina 


nn ne = a8 — 


ai ts between the Director o 
DISCOVERER and the Director of Bioestronautics. The Board notes that 
between 80 and 90% of the work of the Bicastronautics Directorate ig 


the DISCOVERER ect. Ha considered these 


the wakes the cific recommendation that the fo actions 


be taken concurrently: 
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be cesisnated immediately as the single APEMD spokesmn, 1.e., Project 


PMrector r thse Life : 
. b. Bt 4 te ns 
tely to the Assi for me. 


G. Directed Consideration B. "Specific recommendations as to 
the technical course of action to be followed for the present biomed- 
ical program shots within the DISCOVERER series are required." 

a i. Discussion and Conclusions: <A significant gain to “ 
netional prestige as well as an important scientific sentstnat ian will 
result from the recovery of a live specimen from @ polar orbiting 
vehicle. Notwithstanding the fact that time is a most important 


concern in conserving the prestige of the occasion, certain limits 


must be imposed on firing dates. Specifically: 

a. The biomedical life support system must demonstrate 
reproducible evidence that it can in fact support a live specimen for 
the totsl mission profile. | | 

b&b. The recovery packag e design und techniguo must be 
adaguately denonstrated, based upon actual recovery from orbit. 

| ies The coupetence of all participants must be cemon- 
stratec in count-cowm procedures compa , tible with estatlished leunch 
controller requirements ‘ | 
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&. Technical. 
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1. . 11%e support system cannot be ee to have met 
its ground tect until it hes been completely bench checked and has 
successfully passed a complete laboratory cownt~-down which simlates 
as closely as possible the problems of launching, orbiting, re-entry, 
and recovery, with thermal and noise profiles superimposed, aa all 


integrated into the expected time sequence of a realistic mission. 


| Tre DISCOVERER life support system has not mat these criteria as yet, 


but under G.E.'s “new look" design and testing philosophy is definitely 
moving in this direction. | 


B. Menegerial. 
1. "Crash", high-risk developments involving relatively 

' unexplored technical areas should be: | 

@. Financed by requirements budgets rather than 
celling butigets. ) 

) b - Emecouraged to sponsor competitive sub-systen develop- 

aun: 1h ai ALPHGRLt techn lead arses: 

. Organized so that all contractors working in 
@ifficult technical areas are as accessible as possible to AFED 
direction and control. | 


&. -Supported by in-residence AFBMD perecanel at any 


contractor's plant where the developasnt item is “pacing” or technically 
aifficult. | 
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Prone cf these conditions heve been applied to the 
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Life support aysten development. 

_ 2. A strong, single universally-recognized AFE® leader 

~ should be appointed at the inception of all projects 1f the project 

“te to guceced. ‘this has not been dene for the life support eysten 
seidaaiail ) ) 
3. feat protocols mst be developed far enough in advance 

of a test series to assure their acceptance ag doctrine at the test 
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iteelf. ‘This has not been done for the life support systen develop- 
ment. | 

&. Clear functional statements and designated single 
spokesten are required for all agencies involved in u development | 
or test if inefficiency, ineffectiveness, bickering, accusations, 
an and counter-accusations are to be prevented. Specific designations 
of responsibility, by name, do not re in the life support aveten 


development. 


| | 
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i. yt ts lemma dns MeafLedantane 
end testing a3 a proper, albeit long over-due, methodology for develop- 
ing 6 flight-vorthy life support systen. | 

2. That the schedule for the flight of « life support 
ayeton be based izon s clear demonstration, in grout tests, that | 
the system can sustain a live specimen for thé total mission profile 





and a clear demonstration, based upon actual recovery from orbit in 
flight test, thst the recovery equipment moets its operating require- 


ae 


rat a strong, single, cleerly-~dest gated leader be 
appointed at ti ineeption of all development projects. This leader 
mast vse held r{eponsthte for organizing the pesteierres of all 
agencies in a gel -tiseiplined, harmonious manner. 

te the specific case of the Mark IT life support 
syuten developesst, this Project Leader should be the Director of 
the Bioastronagtics Directorate; the Directorate itself should be 
transferred in tely to the Assistant Deputy Coumander for Space 

Pouprehensive iron-claé test protoesls and count-down 
prosedures shoelé be developed at once for the life support partion 
of the DISCOVERER prograz. 
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h, Clear functional statements and a list of offieially- 


| Gesignated single spokeenen should be developed ty the Project 


Direetor for all agencies participating in the life support systex 
development. ‘ | | 

) 5S. A special effort should be made, under the leadership 
of the Project Director, to re-establish rapport between technical 
cabeonnel of the AFEMD and the School of Aviation. | | 


PAUL &. WORTHMAN, President 


Colonal, USAF 
|‘ SOHNE. PICKERING, Member JAMES 8. SEAY, Mamber 
Colonel, USAF Lt. Colonel, USaF 
FRED BERSER, Member —— WILLIAM H. WEAVER, Recorder 
| | Major, USAF | 
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HEADQUARTERS 
ATR FORCE BALLISTIC MISSILE DIVISION Gad 
UNITED STATES ‘AIR FORCE 
Air Force Unit Post Office » Los Angeles a ,» California 


SPECIAL ORDERS) : 27 November 1959 
NUMBER. 20) ; 


Under the provisions of AFBMDIR 11-6, AFR Wb, AFR lle~l, AFR 120~3, 
and at the written direction of Comnander, Air Force Ballistic Missile 
Division, the following named individuals are appointed to an Investigating 
Board on an ad hoc basis, for the purpose of reviewing the management and 
technical status of the biomedical project currently associated with the 
DISCOVERER Program. Upon submission of the Board report and approval by 
the Commander, Air Force Ballistic Missile Division, the board is dissolved. 
in the absence of the President the senior member present at the meeting 
will act as President and'in the absence of the Recorder, the junior present 
will perform the duties of the Recorder, The Recorder will notify the 
Director of Administrative Services when the Board is dissolved. 


#COL, LEO P. GEARY, 80374 HQ USAF President Voting 
COL PAUL ‘SB. WORTHMAN, 732)A HQ AFEMD Member Voting 
(Alt. President) 
*COL JOHN E. PICKERING, A072)350 SCHOOL OF AVIATION 


. MEDICINE Member Voting 
*LTCOL JAMES S. SEAY, ot Poa HQ AMC(HMC) Member Voting 
LTCOL RAYMOND E. ZELENKA, 12701A HQ AFEMD . Member Voting 
MAJ WILLIAM H. WEAVER, U813A - HQ AFBMD Member Voting 
| (Recorder) 
#DR. FRED BERNER WRIGHT AIR DEVELOPMENT 


CENTER (BIOMED LAB) Member Voting 
#With concurrence of respective Commander. 
FOR THE COMMANDER : 





DISTRIBUTION : if 
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50 = Recorder strative Services 
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ne “HEADQUARTERS | 
ae AIR FORCE BALLISTIC MISSILE DIVISLON (ARDC) 
i UNITED STATES Alit FORCE 


Air Force Unit Post Office, Los Angeles 45, California 


SPECIAL ORDERS) 1 December 1959 
NUMBER 31) ’ | 


1. Under provisions of AFR 60-18, MAJ IVAN H DETHMAN, 1)258A, HQ 
AFBMD. Los Angeles, Calif is attached to Los Angeles Air Defense Sector, 
Norton AFB, Calif for the purpose of maintaining flying proficiency. 


2, The verbal order of the Commander on 25 Nov 59, authorizing A/1C 
LARRY K WALKUP, AF1329151, 6592d USAF Dispensary, ARDC, Los Angeles, 
California, BAS at the rate of $2.57 per day effective 1600 hours, 25 Nov 
59, under the provisions of paragraph 20101D, AFM 173-20, is confirmed. 
Exigencies of the service having been such as to preclude the issuance of 
competent written orders in advance. 


“3. +Special Orders Number 20, this Hq, dated 27 Nov 59, relating to 
the establishment of an Investigating Board on an ad hoc basis for the 
purpose of reviewing the management and technical status of the biomedical 
project currently associated with the DISCOVERER Program, is amended to 
delete so much as pertains to COL LEO P CEARY, 8037A, HQ USAF, and is 
further amended so much as reads: "COL PAUL E WORTHMAN, 732KA, HQ AFBMD. 


Member Vot (Alt. President)" is amended to read: "COL PAUL E WORTHMAN, 
730GA, HQ AFBMD, President Voting".., 


4. MAJ FRANK R DEAN, 33846A, (Expense Code 4591100), HQ AFBMD, ARDC, 
Los Angeles, California, will proceed on or about 2 Dec 59 to USAR Hospital, 
March AFB, California on TDY for approximately 1 day for the purpose of 
medical consultation; and upon completion will return to Hq Air Force 
Ballistic Missile Division, Los Angeles, California, TPA. This mode of 
transportation has been determined to be more advantageous to the Government. 
TDN. 57x3600 047- 962k P690 S594200 0212. Authority: Chapter 16, AFM 35-11. 


FOR THE COMMANDER: 


DISTRIBUTION: 
2 - Ea Indiv (para 1, 2 & 3) | pnp], USAF 
10 - Maj Dean Dine Administrative Services | 


50 - Recorder (Para 3) 
5 - WDPMO. 

5 - WOPMA 

1 - WDCA 

1 - WDCAF 

1 - WDAAO | 
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Investigating Committee 29 October 1959 


WDZ (Colonel Curtin) 


1. For several months [] have been concerned with the progress of 
the biomedical mission of the Discoverer series. In the past few 
weeks, several complaints have been relayed to me from various 
sources. Accordingly, I should like you to establish a board of 
officers to thoroughly investigate the allegations. These allegations 


are as follows: 


a. The basic design of the biomedical recovery capsule is 
faulty and as presently configured will not support the biomedical 
mission of the Discoverer series. 


b. Management of the biomedical test program by AF BMD, 
LMSD, and GE is grossly inadequate. 


c. Biomedical program costs being incurred by GE are too 
high and are not being subjected to proper management control. 


d. There has been inadequate utilization of available military 
talent within the USAF in the conduct of the biomedical program. 


e. Civilian corporations, specifically GE, are using their 
particular positions in the biomedical program as a means of 
building their competence in the biomedical area. 


2. In addition to determining the truth of these allegations, you 
are enjoined to make recommendations regarding the management 
‘structure of the present biomedical program and any suggestions 
for future follow-on biomedical programs. In addition, specific 
recommendations as to the technical course of action to be followed 


- for the present biomedical program shots within the Discoverer 


series are required, The board of officers should be composed 
of personnel from Hq USAF, Hq ARDC, SAM, BMC, and AFBMD. 
The board should be constituted and convened at the earliest 
possible date with recommendations to be forwarded to me not 
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~ "Extract from: Amendment #2 to Letter Contract AF 04(647)-181 dated 
16 May 1959. | | 
a. , Item 3 of Exhibit is revised to read: 
"Physical Recovery System in accordance with Exhibit B attached 
hereto and made a part hereof. " 
bd. Subparagraph 6 of Exhibit B is revised to read: 

‘pevales @ recoverable capsule to accommodate an aero-medical package 
for ve with the Pioneer vehicle. The complete capsule shall be 


available for flight-test no later than 30 November 1958. 
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Extract from Contract AF 04(647-181) definitized 6 January 1959 
Pate Contract awarded: 25 January 1958 


-2.5.10.1.1.4 The Contractor shall. be responsible for: 


@. Ground and flight test data analysis and reduction. 


- - ». The engineering evaluation of the overall reconnaissance 
' system and provision of the results to the a a aa 
organization for use in future designs. 


2.5.11 Biomedical Capsule (Subsystem ‘L) 


/ : 
2.5.11.1 Item I - Research and Development 


2.5.11.1.1 Biomedical Data. This data shall be obtained by the 
selection of suitable vertebrate specimens and environmental instru- 
mentation, as permitted by the WS-117L payload weight limitations, with 
the primary objectives of demonstrating specimen survival and cosmic 


radiation effects. 


2.5.11.1.2 “The WS-117L design modification shall be accomplished 
as required to maintain the recovery capsule program current. The 
auxiliary power system shall be arranged to provide electrical power 
required by the capsule during the ascent and orbiting flight phases. 


2.5.11.1.3 Recovery Capsule. The Contractor shall design as required 
by the. conditions of perentey and shall include suitable equipment 

for the survival of the biomedical specimen and for the recovery of 
cosmic radiation and biomedical environmental data. The capsule shall 
be equipped with beacon, dye marker, and strobe lamp equipment as 
considered feasible to facilitate the search and recovery operation. 


2.5,11.1.3.1 The Contractor will develop and design the complete 
Biomedical Recovery Capsule including the necessary components, sub- 
assemblies, and retro-rocket system. Government technical agencies 
will provide available technical advice, biological specimen -c- 
‘formance, environmental requirements, biological specimen tests, and 
shall approve the environmental provisions of the capsule asasenbly. 
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2.5.11.1.3.2 


and instrument subassemblies. 


AFBM 58-25 





The BRC shall be designed, insofar as possible, to 


--~- assure the launch, orbit, and recovery of the viable animal subjects 


Conditions shall be provided so that 


the animal subjects will have suffered no irreversible damage except 
that damage ascribable to prolonged weightlessness and cosmic radiation. 


2.5.11.1.3.3 The Biomedical Recovery Capsule assembly shall consist 


of the following major assemblies: 


a. 


. Environmental Controls. 


Shell Assembly. A shell assembly shall be designed for 
assurance of the structural integrity under the stress 


conditions encountered during boost, orbit, and recovery, 
and shall provide the necessary design characteristics 
to ensure thermal heat balance during flight. 


The capsule shall include a recovery package complete — 
with radio beacons, strobe lights, radar chaff dis- 
~pensers, dye markers, parachutes, and the auxiliary 
equipment necessary to ensure the maximum opportunity 
for location and recovery. 

The environmental subassembly 


shall include the necessary nutrients, water, atmospheric 
conditions, temperature, and pressure to assure adequate 
life conditions for the selected viable specimen. 


Capsule Internal Structure. The capsule internal 
structure shall be so designed that the acceleration 
forces of boost, re-entry, and impact will be within 
the tolerances of the viable specimen selected. This 
internal structure shall also provide for acceptable 
environmental temperature conditions. 


Instrumentation. Instrumentation shall be provided to 
include a minimum of the following data: 


1) Ascent and Orbit Interval 
a) Capsule air temperature 
b) Capsule air pressure 
c) Oxygen pressure 
d) Capsule humidity | 
e) Viability indication (desirable but not mandatory) 
f) Camera coverage (desirable but not mandatory). 
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a) 
b) 
c) 
a) 
e) 
f) 
g) 





2) Re-entry Interval 


Capsule air temperature | 

Acceleration in 3 orthogonal planes 

Oxygen pressure 

Capsule pressure 

Noise level 

Viability indication (desirable but not mandatory) 
Camera coverage (desirable but not mandatory). 


Adequate instrumentation for the recovery of data in 
accordance with the flight test objectives of paragraph 
2.5.11.3.3 shall also be provided. 


f. Retro-rocket Equipment. The capsule asseably shall in- 
clude. the necessary retro-rocket equipment for the initia-. 
tion of re-entry. 


& Electrical Power. Adequate electrical power snall be 
included for the operation of internal eevee equipment. 


-2.5.11.1.4 Search and Recovery Operation. A program will be planned, 
_ developed, and coordinated to initiate the recovery of the re-entry 


capsule, with consideration being given to- primary "air snatch" opera- 
tions as well as water and land recovery plans. To ensure s couzuni- . 
cation system and arrange for the transmission of biomedical data by 
means of the telemetering system and for the initiation of the capsule 
re-entry and recovery phase through suitable command programmer arrange- 
ments, adequate coordination must be assured. Adequate coordination 
must also be assured to plan for tracking the package over e sufficient 
portion of the trajectory to permit recovery. 


2.5.11.1.5 Environmental Per formance Specifications. The purpose of 
this specification is to outline the environmental parameters necessary 


to support life in the BRC. The maximum or ainimm values stated below 
cannot usually be ae as optimum for homecetenis; therefore , when 
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possible, soa: values wili be presented. The Contractor will make 


_ oe reasonable effort to achieve-the optimum values during any phase 


of flight.and will not exceed maxima or minima at any time after launch. 


. $A 14.7 psi pressure schedule is acceptable prior to launch, and, if used, 


will consist of approximately 730 mm Hg partial pressure oxygen, 10 mm 


g partial pressure water, 10 mm Hg partial pressure inert gas, 8 mm Hg 


: partial pressure carbon dioxide and 3 mm Hg partial pressure other gases. 
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Total Pressure, The pressure of. the enclosed environment 
will not be less than 5.0 psi (258 mm Hg) nor more than 
10.10 psi (522 mm Hg). The optimum value is 5.0 psi 
unless contraindicated by engineering requirements. 


Oxygen Partial Pressure. The partial pressure of oxygen 
will not be less than 150 mm Hg nor more than 300 mum Hg. 


Carbon Dioxide Partial Pressure. The partial pressure of 
carbon dioxide will not exceed 8 mm Hg at any time. Any 


value less than this is optimal. 


Water Partiel Pressure. Partial pressure of water vapor 
may vary between 5 mm Hg and 10 mm Hg. 10 mm Hg is optimal. 


Biologically Inert Gas Partial Pressuye. The inert gas 


found in the enclosed environment may be either nitrogen 
or helium. Partial pressure of the gas used will not be. 
more than approximately 190 mm Hg. The optimal value is 
1O mm Hg. 


Qther Gases. Other gases present such as hydrogen sulfide, 
indoles, skatoles, etc. will not exceed 3 mm Hg. 


Toxins, Endogenously produced toxins (other than bio- 
logical) such as battery gas, lithium hydroxide dust, etc. 
will be excluded or filtered from the system. Other toxins 
which may be produced by exogenous phenomena in orbit, 
e.g., ozone, need not be controlled. 


Temperature. The air temperature of the enclosed environ- 
ment will be maintained between 55° and 85° F: The optimum 
temperature is 70° F. Temperature peaks during re-entry 
will not exceed 120° F for 5 minutes nor 100° F for 30 
minutes. Wall temperatures of the bio-pack may rise to 
values higher than this for correspondingly briefer periods 
of time, but should be ‘maintained at levels unlikely to 
produce tissue damage on contact. — 
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1. Time. The environment described above will be maintained 
' for at least 84 hours for Missions A B, C, and D and at 
least 132 hours for Mission E. 


j. Acceleration. All accelerative forces imposed on the _ 
° animals will lie under @ curve described by the following . 
’ - time-dwell vereus ‘'g' coordinates: 70 g's for .1 sec; ' 
35 g's for 1 sec; 18 g's for 10 sec; 9. pigeon ae eee 
5 g's for 1000 sec. 
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_2.5.11.1.6 Ground Support Equipment. Ground support equipment shall ee 
be designed for the preparation, — and installation of the recovery 
capsule system. 
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2.5.11.1.7 Data Reduction. Machine analysis of telemetered data will 
be performed. 
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2.5.11,.1.8 Test Plan. A test plan outlining the acceleration, vibrations”: 
noise, environmental simulation, and. drop recovery tests to be performed... sar 
on components, subassemblies, and full assemblies, will be submitted to . 
the Government for approval. The test plan will elec indicate the use 

of animals and Contractor available test facilities , and the desired 

use of the Government, test facilities needed to implement the test 

progran.- | 
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2.5.11.1.9 Prior Approval. Rough drawings, "first approximation" 
data, specifications, plans, informal presentations, etc. will be — 

- gubmitted to the Government for approval prior to purchase, fabrication, 
or assembly of components, subassemblies, and full-assemblies. 


= 


2.5.11.2 item II - Hardware 


4 


2.5.11.2.1 Biomedical subsystems shall be produced as further defined 
in this paragraph to satisfy the requirements of the program se 
enumerated in Section 1.0 of the Work Statement. Biomedical Resovery 
Capsule assemblies shall be fabricated with the necessary spare units 
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and test articles to support a series of five flight experimental pro- 


--- grams indicated in the following tabulation. 


SHOT ‘PURPOSE ANIMAL INFORMATION AND INSTRUMENTATION 
A Survival and Recovery (4) Mice Temperature, total pressure, 
e (4¢-57) oxygen bottle pressure, accelera- 


tion, noise level, humidity, via- 
bility, cosmic radiation 


B Survival and Recovery ti? Mice Same .as A 


bC-~57) 


Cc Survival and Recovery (1) Rhesus Same as A plus psycho-operant task 
; Monkey , ; 
D - Survival and Recovery (1) Rhesus — Same as C 
: : Monkey 
E Survival and Recovery (1) Rhesus Same as C 
Monkey 


2.5.11.2.2 Ground support equipment, as described in Paragraph 2.5.11.1.6 
shall be produced. | 


2.6 COORDINATION OF SUBSYSTEM A THROUGH H WITH SUBSYSTEM I, “DATA 
PROCESSING" SUBSYSTEM . 


In order to ensure optimum design and development of the complete WS-117L 
system and the proper meshing of applicable portions of Subsystems A 


through H with Subsystem I, the Data Processing Subsystem, IMSD and the 


Prime Contractor 8S/I will collaborate to make arrangements for a suffi- - 
ciently fill and timely flow of information from each project to the 
other and from each set of subcontractors to the other, as their vork 
affects the interfacial areas. They will jointly arrange orderly means 
to. bring to light any divergencies between the two parts of the total 
program, to effect the best possible compromises as they are needed, and 
to refer to the Government Contracting Officers (LMSD to EMO and Prime 
Contractor SS/I to RADC ) for decision on any questions that cannot be 
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_ 2.2.20 Visual Surveillance Program 


2.c. 2.6.1 The Vieual Surveillance Program consists of the development 
of a continuous surveillance system at ground resolutions equal to or — 
better than that obtained with the Advanced Visual Reconnaissance Program. 


C.2.e-, Ferret Surveillance Program 


2.2.2.7.1 The Ferret Surveillance Program consists of the development 

of a surveillance type ferret as well as a Quick Reaction Capability 
—(Qrc). It will be an integrated ferret system that provides the capa- 
| biidty of varying the frequency bands and other signal parametere of 

interest by command through the ground-space commmications link. 


"2.2.2.8 Biomedical Recoverable Cap sule Program 


2.2.2.8.1 The Biomedical Recoverable Capsule Program shall bave the | 
dual objectives of gathering biomedical data and establishing successful: 


re-entry and recovery from orbit of selected living specimens. f 
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= 2.2. 3,12 Biomedical Capsule (Subsystem L) 


2.2. 3.12.1 The Bicnedice] Program consists of a satel lite-borne capsule, 
TE ES NE: CRIP A SPOR Ee LE, TTT cae a Tr ates, 


suitable vertet:raie specimens and equipment that will coliect and trans- 
mit Giomedical data by telemetering and ensure successful epecinen 
survival after re-entry and recovary from orbit. 














2.2.3.13 Personnel Subsystens. By definition, a personnel subsystem ezists 
whenever any of the above subsystems, or the booster subsystem, requires 
the interaction of personnel. <A properly designed personnel subsysten 
consists of the following components: (a) Iman engineering to insure 

Opt iam men-machine compatibility. (bd) Determination of the kinds end 
numbers of personnel required to operate and maintain the associated hard- 
ware subsystem. (c) Training and training equipment required to obtain 


J 





suitably trained personnel. (4) Appropriate personnel supports in the 


* 
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form of technical manuals and other job aids. 


Zo dietinguish between personnel subsystems developed for Contrestor 
_ persomnel in contrast to Air Force personnel, the terme "Contractor 
: and "Air Force Personnel Subsystems" are used. 
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MEMORANDUM FOR: SECRETARY OF THE AIR FORCE | 
SUBJECT: | RECONNAISSANCE SATELLITES AND MANNED SPACE EXPLORATION 


1. Reference is made to the Air Force Proposal for accelerating military 
reconnaissance satellites and outer space vehicle projects discussed in 
your memorandum dated 12 November 1957, and your memorandum of 1 Febru- 
ary 1958 requesting that continuation of the Air Force military recon- 
naissance project be clarified. 





2. I have reviewed your proposal in consultation with the Director of | 
Guided Missiles, The Special Assistant to the President for Science and 
Technology, and the Director of Central Intelligence. In our review we 
have been guided by the following general policy considerations: 


a. The Department of D:.fense must be alert to avoid within and 
between the services any wnnecesesary duplication of military and scien- 
tific space projects.even though some degree of risk is thereby involved, 
in order that funds and other resources may be available for the large 
variety of absolutely essential programs. 


a | 


| 
| PR 


bd. The scientific and engineering capabilities of each of the military 
departments must be used with maximum effectiveness and efficiency. No 
single military department should re over hoanec with too many high priority, 
crash pOerams: 


Ae 


c. In addition to ite missile programs, the Air Force is sceeascasiuie 
for the 117L Advanced Reconnaissance System and has a recognized long 
term development responsibility for manned space flight capability with 
the primary objective of accomplishing satellite flight as soon as 

' technology permits. It is important to achieve an adequate concentration 
; of effort and energy within the Air Force on these programs with a 
minima diversion of: attention and of resources to. lower priority projects. 


\ . | 


haa | 


3. On the basis of the foregoing general considerations as well as of | 
more specific technical judgments, I have arrived at the following con-. 
clusions on the points raised in the two above referenced memoranda. 


‘wmnal 


] _& The ATLAS 117L project should be accelerated and carried forward 
under the highest national priority in order to attain an initial opera- 
] tional capability at the earliest possible date. 


bd. The proposed interim reconnaisgence system made up of a Thor 
booster combined with a second stage which carries a lightweight payload 
in the form of a recoverable capsule, duplicates rather than complements 
the ATLAS 117L capability. The interim system would give only a small 
improvement in time over the ATLAS 117L. Moreover, the successful and 
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. continuous operation of a recoverable reconnaissance system, with the 


attendant requirement for search, appears infeasible from a practical 
and useable military point of view. Accordingly, the development of 
the interim system should not be pursued. 


c. In order to attain early flights ‘of the Lockheed vehicle to 
be employed as the second stage in the 117L system, it may be desirable 
for the Air Force to plan for test firings of this vehicle utilizing a 
THOR booster, since an adequate number of these less expensive boosters 
can'be made available for this purpose sooner than the —— booster 
will be available. 


ad. I understand that a THOR booster with a suitable second stage 
vehicle may be. the most promptly and readily available device for 
experimental flights with laboratory animals. The development of such 
hardware is authorized, including provision -for the recovery of the 
animals, in furtherance of the objective of manned satellite flight. 


S/ Roy Johnson 


DIRECTOR, ADVANCED RESEARCH PROJECTS AGENCY 
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SUBJECT: (U) Support of Bioastronautice Program 


TO: Commander 
Air Force Ballistic Missile Rivision (A236) 
P. 0. Box 262 
Inglewood, Galifornia : 
/ 

r ae In partial implementation of the authority granted under 

a) 
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paragraph 34, Memorandum for the Secretary of the Air Poros frea | 

the Director, Aivenced Research Projects Agency, C53, 28 Fetruary 

1958, subject, "Roccenmaissence Satellites and Meaansd Sonce Explore~ , | 
tion," and in tae interests of an expoditious steré te the inveati- 

gation of the tbiemedioal aspects of manned spased flight, it is 

reel i a te ona Coa ae Pheri rte <a 

secomlary objective in frem three to fire ef the plamed Eia- 

ee ee ee 

1958. (smoRET)— 


Ze fo provide you with aa ia~house peimary diomedienl teah- 
nical competence and authority, Brig. General Don Fliskiuger is ft 
now assigned the additicnal duty ef Special Assistazt te tae Com- 
meander, AFEMD for bicestromauties and as such will be reaponaible 
for the direction and cecerdimatica ef all the biemedieal aspects 
of projects assigned te your organisation. In addition, two bis- 
medical project officers are being permanently assigued to vow 
Space Syztens Divisica to provide necessary technival 
on a continuing basis. It is expected, of course, that you will . 
also make use of other competent individuals aad greups in the Air 
Research and Devel. t Command and elsewhere in an aivisory role, , 

as needed. (secner) . , 


3. In order that thie biomedical work will interfere as 
little as possible with WS-117L development and testing, control 
of all aspects of this work will rest with your organisation. 

It is further desired that in the interest of conserving time and 
resources, the AFBMD will, insofar as possible provide support to 
this work within the existing WS-117L comtractual structure. 
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B/L to AFEMD, Subjeet, "(U) Support of Bicastronantica Frogran® 


=". 


4. I em directing the necessary actica to provide an additional 
___ budget authorization and allotment of $449,000 of FY 1958 P-600 funds 
se to your organisatiom to cover the biomedical aspects of the efforts 
' already underway in the WS-117L Program. Is additioa, $100,000 has 
been transferred fraa the School ef Aviatien Medicines' resourees 
(line 7804-7851) te your organisation. (WiCLASSIFIER) . 


5. It will te necessary for you to take action to insure that | 
ARPA programs edditdonal PY 1959 fepde of ell types (P-600 AAD; P-600 
Operation and Management; and noa-P-600 funda) te serer the cost of 
continued effort in the WS-117L Biomedical Receverahis Gapeule aot ve 
ity. The FY 1959 P-600 R&D funds to be prepravued far this purpose 
‘total $6 millica aad will cover the cost of » Qeaign ani - 
fabrication of the recoverable capsule, animal c » instruseata- 
ticn and telenmery, associated recevery equipment, esmiuct of the 
recovery operatioa, - The FY 1959 reqaireseats fay P6400 Operation 
cr ig all now-P-600 funds have not heey estatlished os 
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| Missile Systems Division * Sunnyvale, P California 
6 May 1958 
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In Reply Refer to: 
LMSD/56989 
WS117L/32 


Subject: Contract No. AF 04(647)-181 
Biosatellite Flight Program Plan 


To: | ceemanaay 
Air Force Ballistic Missiles Division 
'  Hdqtrs., Air Research and Development Command 
Attn: Col. F.C.E. Oder (WDTSR) 
P. O. Box 262 — 
Inglewood, California 
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Reference: (A) AFEMD IWX to MSD, dtd. 11 March 1958, (IMSD/3789h) ° 


(B) Letter Contract AF 0h(647)=282, dtd. 25 January 1958, 
(1MSD/37125) 


) 1. The TWX of Ref. (1) from AFEMD to LMSD redirected the efforts of thk 
117L program under the letter contract Ref. (2) to include biosatellite flights 
as secondary objectives of the IIA (Thor Boosted) portion of the program. This 

- redirection has eliminated the requirement for development of a system suitable 

to the recovery of photographic film from an orbiting vehicle and replaced it 
with the need for developing a modified recovery technique appropriate to the 
support of the aeromedical explorations to be conducted in consonance with the 
new secondary objectives of the,program. 





2. Prior to the peAiesction of Ref. (1) a division of responsibility 
between prime and subcontractor had been established ami a work plan approved 
by the USAF for accomplishment of the film recovery program. The change in the 
recovery aspect of the program has required a redetermination of responsibilities 
for the prime and subcontractors in accomplishing the redirected work and has 
been defined by LMSD, based on discussion with members of the USAF, as follows: 
IMSD will assume over-all system responsibility for all biosatellite flights 
incorporated into the flight program. As weapon system contractor LMSD- will 
determine the general specifications for the subsystem, the general manner in 
which the subsystem will be developed, the integration of the subsystem into the 
program, ard will select for approval of USAF subcontractors to be used. Support- 
ing studies and developmental investigations will be made as necessary to establish 
_ technica] validity of design and feasibility of intended flights. All phases of 
the program attendant to the operational recovéry are considered the responsibflity 
of LMSD. It is intended to augment the capability of IMSD by the use of subcon- 
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tractors so as to permit the most expeditious achievement of the program. Subcon. 
tractor efforts will be: 


(a) Design and construction of the re-entry shell. 

{(b) Design and construction of the biosatellite sealed 
capsule including all necessary enviroment control 
and life-support components. . 

(c) Experimental animals md training 28 appreved by 
the Air Force. : 

(d) Biomedical data sensors, processors, and on-board 
recorders as approved by the Air Force. 

(e) Design md construction of recovery devices on or 

) in the biomedical capsule. ; 

(f£) Test program for proving satisfactory performance 
of the biomedical capsule. 

(g) ‘Design and construction of ground support trailers 
for biomedical capsule. 


3. The weapon system contractor recognizes General Electric's pargmomt 
position in this field and concurs with the Air Force direction that General Elec. 
tric be made sole source subcontractor to assist in accomplishment of tasks (a) 
through (f) listed above. A separate subcontract will be established for agcem- 


plishment of task (g). | | 


lh. It has been requested by the USAF (meeting at IMSD between representa: 
‘tives of AFEMD, HDRME, and LMSD) that the aeromedical payload be included in the 
2nd flight of the IIA (Thor Booster) program scheduled for December 58. It is 
recommended that the incorporation of this AM payload be withheld until the 3rd 
flight scheduled for January 59. It is further recommended that the total ngmber 
ef biosatellite flights be five with a possible sixth with a flight position as 
shown by the following schedule. . 


wwe rr 


This recommendation is based on the indication by USAF that Thor ! 
boosted flights in addition to the ten presently programmed will be required to 
complete the USAF objectives and therefore would permit later scheduling of bio- 
Satellite flights. This will permit better utilization of the early flights 4 
the accomplishment of the program's primary objectives, namely “proof of the 
basic 117L vehicle". The schedule proposed would be as follows: , 


Flight . 1 2 3 F o 6 7 8 9 10 7 
Month 11/58 12/58 1/59 2/59 3/59 4/59 5/59 6/59 7/59 8/59 
Odj. 7 17% Mw UL UL Mor AM OM AM AM 
7 1171 
Engine (----- JPh- - - - - -)t (--- +--+ -- -UIMI- -------- ‘J 
Fuel 
4 ioe 
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S. On the basis of previous discussions with members of AFBMD and on 
the assumption of your concurrence, LMSD is: proceeding to establish subcontracts 


‘fn accord with the definition of responsibilities as stated above. Early approva 
of the schedule shown berein is requested to permit its immediate incorporation 


into the program. 7 ‘ 


LOCKHEED AIRCRAFT CORPORATION 
MISSILE SYSTEMS DIVISION 


| | | J. H. Carter, Manager 
JHC: FWO'G: sg | _ X& Weapon System Branch 


cc: Deputy Air Force Plant Representative 
Sunnyvale, California 
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fF Palo Alto, Califomia 
ie . Tre follcwing Air force internal az the 
| me: Mosmtollite Progren tesheional reepeitilities to bo assiened te 
the Saiool o° Aviation Medicine and the Bloasteonmution OLvision are 
jo | Sammlshed for yosr information end gaidenes. 
| a } _ &, The Meastrmautics Division (MD) has been given 
| i~ nenagerlal respasibility for all eninel bicentellite promrens ond 
| L will act aa teciuieal director to the contrastar on Kiewdisal aspects. 
| L. be Monedical consultation will be sxevided to the saziaw 
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hay Cc. the School af Aviation Hediaine vill provide to the oom- 
a tractor, via the Siocastrementics iivigion, evireental staxtrcs, 
7 Sicnedic:] objewtives and linits, experimental dwim, data to be 










ecliccted ané technical approaches to be used, Havever, if thees cori- 
teria camot be provided in tine to oset the contructc’s ceadLinas , 
pen initiate action to secure such oriterta fran other evailabio 


@. Tho Jahocl of Aviation “edisine will emnaalt on tdomedi- 
a@al test progres and cvaluste biawdical test results, 


@, The School of aviation Nedieine vill 
Wich | Bdeptyateal and biomedical techaieal etendards, liaisen 
ticn ta the the 
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AFPR, LMSD 
ATTN: Mr. J. McLachlin 
Sunnyvale, California 


WDISL/BAD 


This document e24'ying infor tion affseting the 
Nationel Dufsns: ¢! waa United Stites wishin 
the meaning of the Esoisrage Lav, Tils 18, 
US.C., Svetion 793 end 774. Ms it acstéssion 


or the revelstion of its centenfs in any mannen . 


§@ an unautherized perston is prohibited by law; 
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F¥REERIC 6B. oa 
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/W9 ' BUHICO 5 1/2 ira. 0, Regulator = 6 ‘Camponent Failure = Test aborted to save animal 
Ai/s9 BIuCO 30 irae Airy Con. Aninal died - AAO did not function <8. H. & Tom 
. . too hi 
Ge Fe Facies Patlure) stated a/C would not functio 
vertical position. No mention of this limitation 
by Ge ©. Rop. at time of test. ‘ 
M/59.° so raDC 23 lira. Ufo Leaks : . Animal died ~ A/C did not function even tho anit 
& Air Cond, 133 was horizontal ~ Cooler external test line froze 
. L/C Teap too high 
tho Sat =«-_- O79 Es Q, Rog. 133 0» Rege bypassed after failure, no alt. or temp. 
| imilation ~- animal survived 
13/59 FADC B tro. None 133.0 Sled &m = no failures 
22/59 FADG 36 Brs. Kono 133 Alt. Chanber = no failures 
359 8 =806mDc COO Firs. Air Cond. Animal died ~ LAC temp. too high & CO» too hich - 
. L/C Leake 133 = Fan Opn on lov not adequate 
3/ 59 UPAFB 2); Trse fone 


133 Centrifuce Tost -m failures 
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i | . FACILITY DURA TIO FAILTF US REMARKS 
o/s9 ADC _— 22 Urs. 10% Ring & 252 ‘Test aborted to save animal - Alt. Chauber < 
Tyron Tubing Lost Lf Preas. = *0" Ring & Tygon Tubing Leaks 
is/é9 sade ‘19 Hrs. B/B Valve Leak 152 Aninnl Died ~ Alt. Chanber - nitrogen build up 
due to failure to purce after air valve leak repsir 

a/s9 = ADC firs. . None: - 133 Bled Run ~ Ho Failures 
1/59 VATB 21 Tiree Pyroswitch Alt. Chamber « Test aborted to save aning] - Coan. 

, | O, Rege 152 = Pross low = Pyrosuitch blew on Instin. “artially 

svitching over to recovory node 
25/59 B20 22 Tirse Air Cond. 1s Alt. Chanber = Test aborted to save aninal - co, 
. Sintered Plates | & Ro he very high — EXC did not read out 





DF, RDTHA to WDTS, Subjects Biomedical Aspects of the Ballistic Miss: 


| (2) Ground Sascerk equipment and other unique requireme: 
waa logical epécimens. ; : 
1 a 7} (3) Behavior conditioning and performance measuring rec 
we b. USAF School of Aviation Medicine | 
LS Recommendations concerning instrumentation of the biocloz 
ah c. Aéromedical Meld Laboratory (AFMDC) | 
Procurement, physical conditioning, maintenance, surfac: 


= 
af animals, and post-mission biological studies. 


= 
La 5. Previous instructions in conflict with the above can be cor 
ate seded and no longer applicable to the biomedical program. 


) ] 5 Incls “2% ‘ 


“TT 1. Cy ltr to WAD, 
subj as above 





JOHN R. ¥. DICKSON 
. Colonel, USAF 
Asst Deputy Conmander 





| ] 2. Cy ltr to AFMDC 

a= subj as above 

ait | 3. Cy ltr to AFCRO 

aa ] subj as above 

ace 4. Cy ltr to Air Univ 
{ subj as above 

—* 5. Cy ltr to AFOSR. 

j ] subj: Announcement 

“Tl of Desig & Org of 

Off Sp Asst for Bio~ 


| | Astr to D/C for 
Ballistic Missiles, 
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RDTHA | 6 i... 1989 
SUBJECT: Bicmedical ‘spects of the Ballistic Missile Progras 
TOs Comander 

Air, University 

Maxwell Air Force Beso, Alaboz 


1. Special Orders Number 4-920, Department of the Air Force, 
9 Mey 1958, assigned Brigadier General Donald D, Flickinger, Staff 
Surgeon and Diseotor of Human Factors, Yoadquartera ARDC, as an 
additional duty, Special Assistant for Bio-Astroneutios to the 
Denuty Conmender for Ballistic Missiles, AuDC, 


2. All research and dovelopment efforts, contemplating the 
use of biological payloads on board missiles or spece vehicles, 
will obtain the coordination and approval of the Special Aesistant 
for Dio-~Astronautica or Ais designated representative. 


3. To provide the Ballistic Missile Division with timely life 


_ sclences support in the ccordination of nrecurement data, monitor-~ 


ship of contrmuctor efforts, and supervieion of inspasction tests of 
componente of life supperting and bio-performance zsasuring ejuip- 
meant, technically quelified life seiences personnel will be placed 
on TDY or will be essigned to the Pallistic ‘Sasile Divisicn. These 
personnel will be authorised to render decisions regarding the sde- 
quacy of life supporting equipment and other technical problems 
concerned with viable payloads. This headquertero, 2°TN:  “DTE, will 
be informed of 211 decisions in thie area. In addition, a monthly 
progress report on the development, fabrication, testing, and sched. 
uling of the life soiences portion of the progran will be provided. 


4. A significant portion of the nation's life sciences canae 
bility in support of space operations is contained in certain Air 
Force medical and behavioral aclences resesreh and development 
organisations. Certsein of these agencies are hereby itesignated as 
points of contact for. the weanons systems management orgunisstion 
and eontract ors concerned with development and fabricetion of life 
supporting aqyuipment and life sciences ax-erinents, The desirnstion 
of these wits fe for the opimary purpose of assuring that tho con~ 
tractor has the latest informtion nvaileble for ircornoration into 
his desijn, and secondly, to assure the Sabric:tad unit wets tha 
technical criteria as esteblishe? by.the Air force. fe bio~ 
aatronsutical members o° the Peltietic ‘G-elle “Avision wi!li cititn. 





RDTHA, Hq ARDC, Subjeet: Biomedical Aspects of the Ballistic Missile 


over-all approval end coordination of the life sciences aspect of the 


project. Eat, in so doing, will eonceult freely and frequently with 
the designated units, assuring that liaison is being maintained with 


_ the prime contractor and subcontreotors on the technical biomedical 


and it olan problens associated with the paciroens 
a, Aeromedical Laboratory (WADC) 

- (1) Determinesion of the biological adequacy of sub- 
assemblies, technical specifications for the internal life support 
environment, and the normal technical development vorogrem resvonsi- 
bilities of the laboretory for such environments, 


(2) Ground support equipment and other unique require 
ments for biological speeimens, 


(3) Behavior conditioning and performence measuring 


requirements. 


b, USAF Sehool of Aviation Medicine 


Recommendations oan instrumentation of the ‘io~ 
Logical subjects, 


6. Aeroasdical Field Laboratory (AFMDC) 


Proeurement, physical conditioning, maintenance, surface 
recovery of animals, and post-misrion biological studies. 


5. Previous instructions in conflict with this letter can be 


 sonsidered superseded and no longer apriicable te the — 


progren, 


6, Your consurresce with the provisions of paragraph 4, ebove, 
ie requested. 


VOR THE CONMANDER: 


JOHN R. V. DICKSOB 


Colonel, USAF 
asst Deputy Comsacter/Ra 


l1insl.. 
Cy ltr to AF ‘sh 
fr AZO IOTHA 


MEACQUARTERS 
MIR MESEARCY 2 DEVELOC NENT COMMAND 
UNITFE™ TTATES 2° FORCE 
oe " 7 SE 


RDTHA | : 6 JUN 1958 


SUBJECT t Anvowncement of Designetion and Organisation of Office 
of Special jssistent for Blowdstronauties to Deputy 
Cesnander for Ballistic Missiles, AkiC 


TO) Commander 7 
. Air Force Offias of cclientifie esearch 
Washington 25, BD, C, 


1. Reference is mde to Parug-aph II, Soneral Order ihmber 18, 
, this heedquartars, dated 22 lay 1953, subject as above. 


2. The Special ‘seiatent for Blomdstroneuties, Ballistic Mis. 
elles Division, or his designeted representative, will essuee final 
teaknicel coordination responsibility for all diclegter} payloads 
placed on toard tallistic missiles and space vehicles, In order 
that all biomedical and behevicral science experinents and teste 
be known and appropriately coordinated and integrated with ti. Sale 
listie Missiles Pregram, it is requested that any research projects 
under the cognisanee of your office, such as "Piggy Yack," conten 
plating biclegioal paylosds be ccordinated with the ebove office, 





FOR THE COMMANDER: 


JOEN R. V. DICKBON 
Colonel, USAF 
Asst Deputy Conmander/R&D 


eye he | SERN ee: 
al <7 SEP ; | = 
HEADQUARTERS 


AIR RESEARCH AND DEVELOPMENT COMMAND 


UNITED STATES AIR FORCE 
Andrews Air Force Base 
Washington 25, DB. C. 





ADORESS REPLY IC 
COMMANDER, AROC. ATIN 


pH #2 August 1958 
SUBJECT: Responsibilities of School of Aviation Medicine in the 
ARDC Biosatellite Program, Subsystem L WS-117L 


TO: Commander 
| . Air University 
Maxwell Air Force Base 
Alabama 


L. Pursuant to the directive of the Commander, Air Research and 
Development Command that all USAF biomedical -resources be used in sup- 
port of subject program, agreements have been reached between repre- 
sentatives of Headquarters Air Research and Development Command, Head- 
quarters United States Air Force, Air University (Headquarters School 
of Aviation Medicine), Air Force Missile Development Center, and Wright 
Air. Development Center, concerning technical responsibilities to be 
assigned to the School of Aviation Medicine. 


2. As the result of the meeting referenced in paragraph 1, the 
} inclosed statement of policy is hereby published as Supplement No. 1 
to the letter from this headquarters, RDTHA, dated 6 June 1958, subject: 
Biomedical Aspects of the Ballistic Missile Program. Provisions of | 
paragraph 4, referenced letter, in conflict with porncy letter for sub- 
system L, will be disregarded. | 


FOR THE COMMANDER: 


ect 





cl 1 Incl . ee eee : : : 
| Supplement No. 1, Hq ARDC ket a PL RAGSELL 
| Letter, 6 Jun 1958, subj: tte Sig ge ETN Tats | 
| Biomed Aspects of Ballistic . a er teat 
] Missile Program, 8.Aug 1958 iG abt 
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OOWNGRADED AT 3 YEAR INTERVALS, 
DECLASSIFIED AFTER !2 YEARS, 
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8 August 1958 


SUPPLEMENT NO. 1 TO HQ AIR RESEARCH AND DEVELOPMENT COMMAND LETTER RDTHA, 
DATED 6 JUNE 1958, SUBJECT: BIOMEDICAL SSPECTS OF THE BALLISTIC MISSILE 
PROGRAM | 


1. Policy: 


1.1 The United States Air Force is responsible for establishment 
of biomedical criteria for subsystem L capsules and specimens. The 
managerial responsibility for all animal biosatellite programs rests 
within the Bioastronautics Division (BAD), Air Force Ballistic Missile 
Division, Hq ARDC. The United States Air Force will specify environ- 
mental standards, biomedical objectives and limits, experimental design, 
data to be collected and technical appraches to be used. 


1.2 Biomedical consultation will be provided to the maximum by 
in-Air Force consultants. Use of non-Air Force biomedical consultation 


will be held to an absolute minimim and use of such consultants, when 
necessary, will be approved by Air Force. 


1.3 Air Force will act as technical director to the contractor on 
biomedical aspects. , 


2. Function: 


2.1 The School of Aviation Medicine will provide to the contractor, 


via the Bloastronautics Division, criteria noted in paragraph 1.1, above. 


2.2 The School of Aviation Medicine will consult on biomedical test 


_ programs and evaluate biomedical test results. 


2.3 The School of Aviation Medicine will provide continuous bio- 
physical and biomedical technical standards, liaison and consultation to 
the contractor as these are related to the biomedical success of the ex- 
periment. Any changes resulting from this liaison which would affect 
cost or time expended by contractor must receive prior approval by 
BAD. : , 


2:4 All other decisions relative to test responsibility and conduct 
engineering requirements, scheduling, time and costing functions and | 
general welfare of the program will remain with BAD or their properly 
designated representatives, and BAD decisions are final. 


2.5 Whereas contractor costs will. be supported by AFBMD (Hq ARDC), 
those costs and manpower requirements such as TDY, materials, trans- 
portation, labor and parts, incurred by the School of Aviation Medicine 
in the implementation of. this policy will be borne by the. School of 
Aviation, Medicine, Air University. 


C8-61 ,173 





2.6 This policy becomes effective immediately. If the requirement 
for criteria referred to in paragraph 2.1 cannot be provided in*time to 
meet cantractors' deadlines, BAD will initiate action to secure such 
criteria from other available sources. 


2.7 Direct contact is authorized between SAM and Gon neers in- 
formation copies will be provided to BAD. 


DON FLICKINGER 
Brigadier General, USAF (mM) 
Director -of Life Sciences 


C8-61 .172 
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FUNCTIONAL STATEMENT 


DIRECTORATE, DISCOVERER SATELLITE SYSTEM ee OFFICE OF THE 
ASSISTANT DEPUTY COMMANDER, SPACE SYSTEMS 


le Responsible to the Aasistant _ Commander, Space Systems, 
for the integration of all research, development, and test aspects 
of the Discoverer Satellite System. Responsible for the determina- 
tion of detailed performance specifications, pertinent physical, 
characteristics, and essential functional criteria necessary to meet 


developmental or operational requirements. Monitors and/or co-ordinates 


the actions ef all other participating AFEMD agencies in the preparae 


tia of detailed preliminary planning data, the production of develop-= 


ment plans, and the formulation of wrk statenmts essential to = 
integration of all elements of the Discoverer Satellite System, to 

respond to specific Department of Defense and Air Force directives 

and requirements pertaining to the Discoverer System. Develops end 
maintains a closely co-ordinated time schedile for all directorate - 
activity to insure that orderly progress in the ayatem is maintained, 
and to permit the most effective expenditure of resources by identi-~ 
fying those areas which’ require timely attention. Evaluates contractor 
proposals as' appropriate. Prepares and forwards reports as required. 
Directs and co-ordinates all AFBMD and contractor activities as appro~ 
priate for and pertaining to the development and test of the Discoverer 
System to insure the orderly and timely achievement of an operatimally 


_ suitable and reliable systen. 


2. Co-ordinates the actions of all agencies participating in and 
supporting the development and test of the Discoverer System, including 
the AFBMD, ARDC Centers, other AF Command, U. S. Navy, and U. S. Amy. 


a | EXHIBIT 1 


COORDINATION SHEET TyeisT 1 FTA] PERMANENT — 


#D28/Col Oder ‘1502 
Hanacenent of DISCOVERER Bicmedical Progran 


| 
| 


ae OCT 26 1959 


WOzD 


l. There have been series of nemorania from various sources on 
the above sudject. 


2. The disagreement (as to whether cr not e certain test vas needed) 
aroes, I delieve, largely because of misunderstanding ard vith those 
direstly ccncerned vidaly scattered about the country at the tine 
the mattex came >. 


3. Generally spesking,in the subject program WO@z5 sarves af @ sud~ 

ayetem manager supporting WDZSD. The arrangement has worked fairly 

voll wotil the item cited in par 2 arose, and will, JI delieve continu: 
to be effective. 


h. While this current prodlem bas been resolved, I mst as a ratter 
of policy svpport the view that the Director, DISCOVEAER Satellite 
alge an nn iy iggeonat Rly ary desl cal aoe Pag 

the DISCOVEEGR Prearen and, accordingly, must have the autnacrity 
ela te eee ree eee eee sy eee eres 


SIGNED 
FREDERIC C. ZX. OOER : Copy to: 
Colonel, USAF 3 WEED 
janiatark wasiey: Commaser: WixeS 
Srece Systens WDOZA 
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SEE DOCUMENT NO 167 
for original 
APPENDIX B: 


This Launch Data Digest was Appendix D of several Lockheed 
Aircraft Corporation reports, but they reflect corrections 
made by Space and Missile Systems Organization's Historian, 


and the addition of information on the two last launches. 


CLASSIFICATION OF THIS DOCUMENT, | 
- Witt BE DOWN GRADED TOLE Aa ew 
UPON REMOVAL OF ENCLOSURES. 
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eisates 4 3 fpe 
6 ° 
Wasiinstions hk dng 
Beowtristty: 0. 01h? 
Poriss 90.32 ais 
Feri gees 12..h = 
Apagees 339.4 


Ab elt arly 
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WayrLa Lee 
FURR SUD a GRIAL «6 PAD ATE AND 0 ORT TL. capment frrs : UMECTION 2p 
Reo, eM, OS ETE GS PMRATED FLUMT CRATES SEY nevery 
$3 _ M2 bh 1 » affel. ~ You. Bane. Lammaked se (3ret attougt Astmuths UT? deg 
u5936-34 12353. 77 derial re | Grou quitmmee lest at Tose = Al 03 tates 182 a 
re asvery during ooe, (Be steering arcera oF = Polacitys 35,425 Epo 
. Breese d@iouretas were trenenitied.) Inclinations 81.99 deg 
RszoF alreovet aub-systens cvemrizity: 5. Ob? 
performed satisfacterils Peet ade 7.09 ate 
SECO scearreé des to praptl- — Perigeet 123 ne 
Last éepletimm., Criticel Apogeet 23 me 
events signslied by atrezrne 
te $-§ tlee-to. 
Cflre or velarityot>be-gsined 
funetinsed eabiafactorily, vet 
the specific tepaise of he 
propaisien aystan ves leu, 
* 3G shetenwn das te fuel 4- 
- - pletion, Significeet traj- 
- . eatery errars Gt orbital in- 
ae ° of poured ape ede pores 
T ro porfscuants we setis- 
an . Sensevaful recovery 
covenplithes. 
% was) 8 om Pf + Medified 3-O1A, Launch on pevted etteapt. Actmetnt 1%? deg 
9000L.27-03, 09%h239.9 thearecevar- First attoups ebsrtet we Altitede: 213 = 
ade, poyizad telewtry ayeten Foleettye 24,992 pe 
= aupply fefled. Lsftefe Inclinetians: 71.33 deg 
ane nae praperiy Tacanteicity: 6,290? 
SA wabd Lisale Pori ods 266 min 
ty “fliy-emy.° &L7-? ah- Perigess 710 mm 
epeiens Agtgnes 3020 an 
ertiy. ECO vewerred das te 
: ° propellant depletion (plansed), 
SL7-2 coast eendlaione 
aatief actary, wile 
systaus functioned setisfart- 
. SRA engine cemdows 
a free 
(else fy . Ortdt at 
a , 134/36 & 1-5-6 Yee, atT-L - Yes, Mens, Lavushed on fisvt attoupt. Azimuth TT? dog 
x : aaa serial re- Booed pheso Proje begets aera 130.3, mo 
covery daring Propetiaat etion owetdrn. 
ty ovtit, Seperetiee anssth. east les\aantizes § Th.98 
peace pagel, BM mia can lecontrisity: 9.01 
gine prvvided proper ertital = Feri nd 90.7% win 
Sagection cemditiene. re Ferigens 130.3 an 
bital arnemee satiafeet- ipspeet 299-3 on 
® mm al yeewvery 28 a 
th orbit. 
36 mss/sey fk llete-dt Doe AET-L~ Tee, = Mane, Lemahed 35 firet Altitedes 132,12 on 
WS996-35 , Ue. 39 arte re Bovet phone Felovitys 25,460 fre 
sa odep obit, $58 maine poorties : vend ite oeaoa — 
Pee foe‘ preper ae” beri ee Bev0 Lin 
izes. Oredtel perferwense Perigee: 19.8 on 
satisfastery. Susscvel'al ' Agepeve 23.9 on 
eapwale vsoctisn and vecavery 
an Mee erbit ~ Levgect ur- 
: bital ties te date. 
$ ussy3xasi8 the AET-L th, Bene, Laneded mm fiset attengt. Altitedes =: 119, 6 an 
BANSL-5S 1330235.6 Geonsesastul Larteds ené watilion) ¢joctiss t tye 
reeevery at . Basser laslinetieme 66.14 dog 
tempt on ead failed ot T0O.b5 wes. Prep- tye =0.6 
pean. ellant depletion B00 befera = Periods 66.98 nla 
stele of required vweler- fartgees 3. a 
a Coast apogee welarity Sypeyens 206 a= 
and altileds 
difrorere than neninal. 
ant, Gevietiws in 3-GA 
injeetian condétiens and ore 
wital én te Cm 
Bication of SL.0-9 veleetty de- 
fteleney aed SLA atte bade 
ervrer, Orvitel order em 
petigne ertit necpssi tated 
esrly resevery stiesypt, Sqe- 
eotefal copwale ejovtsee ant 
ge-entry oy Jang peas. Denegs 
— retrieval attapt 
onl im less af sapeale, 
sa 184/96 Sa lb-62 0 Tne ABT-L - Yea, lens, Launched sa first atterpt. Altitedes 126.5 oo 
* SODA SS 13#6007.00 Aerial ree Dosst phase adequate te set- Velosity: 25,790 fp 
fer eyvery during Lafy acant apeges criteria. 10.95 deg 
‘Sw wets. Seperetien end e2net nares]. Loneatrtediys 0, 01S) 
SS engine previded impulses § Puriadi 90.53 nla 
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VENICLE Lavaca 

FLIGHT NO. AMD = SERTAL PAD «6DATZ AND) «ORBITAL CAPSULE TYTE . INJECTICH AND 

LSC REPORT WO. JAMBER NO, TINE ACRISVAMENT AND RECOVERY = VENICLE CHANGES THCORTORATED «6 FLIGHT 02:2:91?710N ORBITAL FARAMETERS 
EP a al Ce i al Seen, 














1-7-6) Yes AzT-L - Yes. = fone Lawe-hed on first atteupt. Booster Altitude: 125 es 
803054, -57 1309 6& 9.06 Sea recovary perfornance adequate to provide Velocity 25,75 
Pst during 65th near-noainal coast apogee condi{- Inclination: 62. 21 
orbit. tisna. Separation and coast phase Becentricity: 0.0167 
mores}, S-O1A engines provided Period: 90.61 
impulse for near-noeinal orbital Perigee: 120 ae 
injection. Fiight path angle at Apogeet 259 om 
injection slirhtly negative. 
$-O1A orbital performance report- 
edly wnsatisfactory dus to hor- 
ison sensor malfunction prior to 
fifth orbit. Successful capsale 
ejection occurred on 65th orbit; 
- howaver, re-entry occurred out- 
Siig side the planned area. The cap-~ 
“tr : sule wae recovered fram the water. 
60 21159/95y—sS: 2-26-46) Ko ABT - No Standard S-OlA exeept for Launched on secon! attempt. Firat 
bh5936-59 13468130.22 recovery extension of forvard rack attempt cancelled in task 12 be- 
PST to incorporate special cause of difficulty with solid 
payload. First SLY~-2A booster cireuitry. ne hold in- 
booster. posed (L6 min) for 3-O1A sxidi- 
ser punt problem and range 
Clearance, Ss3lid booster No, 2 
failed 42 ignite at Liftaff and 
@id not jettison. Date indicate 
« solid mator No, 2 was not elec- 
. trically comected to the boost- 
. : : er and did not receive a firing 
Signal, Loea of control occurred 
ag a consequence of the faeilare 
; of No. 2 to burn and reselted in 
7 flight termination and SLY-2A 
- ‘breakup at approximately T¢127 
sec. The S-O1A vehicle appar- 
‘ently remained intect util 
Te219 sec. 


116h/360  & = 328-4) le AET (aFS) - Piret vehicle to have air- Launched on first attempt. Por- Altitedes 99.1 nm 
1913 700.90 We recovery torne portion of BIL guid- ty-three min hold tine. Liftofr Velocity: th, 833 
ance systen in 5-014 w- normal, Booster objectives 
hiele. Second TAT (SLV-2A) achieved, 8-O1A failed to at- Orbit conditiona vers 
booster. tein orbit. Loss of pnewetic not stteined, 
' control shortly after sapsration 
; : twa:-to sn clostrice malfnnetion- 
(temporary short in safe/arn 
J-dox)}. Lack of roll control 
during thrust interval prevented 
ade exercise of guidance, 
tures shutdown of engines, 
hich was indirectly essociet 
with the electrical nelfunetion, 
precluded orbitel attainsdnt, 


64 
UbS936-Gh 


1160/76 § h-1-63 Tes AET<-L - Yes, Mone, Leench on first attempt. Me Altitudes 127.4 w 
1501 500.36 Aerial .recor- holds imposed, Ninety min delay Velocity: 25, 73h 3 
Pet . ery on 9th time. Liftoff normal. SLY-2 Inelinations 75.56 de 
orbit, performance excellent. Mear- Bceantricity: 0.0156 
peminal coast apogee conlitions. Period: 90.65 
S$-OLA subsystems functioned sat- Perigee: 127.4 of 
isfactorily. Mear-nowinel tre- Apoges: 256 sm 
jeetory conditions for orbital . 
injection provided, On-orbit 
problene reported were! loss of 
lifebsat control gee evidenced 
by exponentie] decey in spheres 
presevre; malfunction of single- 
phase 100-cps inverter evidenced 
by low output during later rer- 
Slutions. Despite these probd- 
lema, evuccessful capenule ejec- 
: tion and serie] recovery were 
eo Of ee Pe es ‘ : 7 a effected on L9th orbit. 


& 1h11/372 1 h-26-6] Tea” ALT<L = Kons, Launch on second attempt. First Altitude: 181.0 mm 
BO30L27-12 1212257.07 Mo recov. countdown cancelled because, of Velocity: 25,257 f 
PST ery inabliity to actuate S-O1A Life- Inelinations -- 
bost solenoid valve. Tws holds Eccentricity: 0.063 
deposed in fina} countdown for Period: 90. 82 wi 
range cleerancs (26 min). SLY~2 Perirwe!t 


‘% No. Auth: History Report Doust phase satisfectory. Comat | Apogest — 330 re 


@ target conditiina satis- 


and Space Log fied, Sporatic SLV-2 yaw control 


62 
*hhS936-60 


during initisl LO see of Might. 
. Incorrect, 5-01A Asrison sensor 
e : bias angie resulted in a #2.5 deg 
3 flight path angle and a 920 atle 
. aviation in altitudes at injection, 

~ Useful srbit not attained. Lov 

7: perigee and positive flight peth 
angle caused vehicle to re-enter 

during first revoletion. 
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FLIGHT NO. AM 40 SERIALS Pa 
IMSC REPORT NO. NUMBER MO. 
64 NE/e § 
bhS935-65 
» 
4 161/362 & 
B03 056n-61 
166/381 2 
bh5936-66 
67 1h12/388 1 
§030k27-22 
“te. *« 


612-8) 
1658:38.03 
Por 


7-18-63 
1700210.58 | 
por 


Stroh t— 
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j 


Similar to 
1168. 
ery on 33rd 
orbit. 


GRD payload; 
recovery on 
65th orbit 


Tes 


CAPSULE TYPE 
AND AZGOVERY WENICLE CHANGES INCORPORATED 


* 


Bone. 


Recor- 


* 


BTL aiseile-borne 
systen in $-OLA vehicle. 


PLIGHT DESCRIPTION 


Launched on Sareagaars Two 
countdswne on 7 May and ¢ May 
cancelled because of axcestive 
upper air winds; one on 17 May 
cancelled because of question- 
able integrity of S-OlA prine- 
cord. Two holds in final count- 
dom (23 ain). Liftoff and boost 


phase normal, Nearly exact coast . 


spogee conditions attsined by 
Si¥-24. Gnidance of the 8-ClA 
vehicle less accurate than pre- 
dicted. Injection errors in al- 
titude, flight peth angle, and 
inertial velocity resulted in 
deviations froa nominal orbit. 
After injection, removal of 
power to ground guidance beacon 
and ification af power to pay- 
load (D-timer events) did not 
occur due to an spparent short. 
Attaiment of orbital aission 
objectives were thus precladed. 
Vebicle recalled after 33 arbits. 


Launched on second sttenpt, 
Firat countdown cancelled in 


Ro holds in f 
down. A large roll tarque in 
SLY-2A within first second after 
Liftet’. Departure asiauth in 
error by 5 deg. frajectory such 
that it necessitated renge Safety 


to consider a destruct. Appro~ 
date coemandsa ‘ly executed 
9 correct error vA ovject- 


ives sutsequently achieved. 

=<-O1A subsystens functianed sat- 
safegtoriiy, .. Rxoesatve.anout,., 
of ‘control gus coisuned’ during 
thrust interval to overcome a 
voll torque. Orbdital performance 
satisfactory. Aerial recovery 
on 65th orbit. 





Launch cn second attempt. First 
attenpt 17 July aborted - SLY-2 
destruct receiver No. 2 stnora- 
al. Mo holds in fine] ccuntdom. 
Liftoff normal, Moost phase 
adequste, Abnormal contral 
transients dm ta flight con- 
trel probles during latter per- 
tion af boost. 8-Ol4k 

tome perfermed satisfactorily. 
An electrigal short occurred 

at seperation - no apperent ef- 
fect except loses of link 2 T/M, 
Orbital performance reportedly 
satisfactory. 


LMSC 445936-69/61-70 


INJECTION AND 
ORBITAL PARAMETERS 


Altitudes 78.25 & 
Velocity: 11,830 
Inclination: 76.61 4 
Eccentricity: .O27717 
Period: 91.188 
Terigee: 85.1 rm 
Apogee: | 282.0 n 
Altitude: 107.9 ne 
Velocity: 25,765 f 
Inclination: 681.83 de 
Eccentricity: 0.02851 
Period: 90.79 ad 
Perigees 106.6 m 
Apogee! 240.3 mm 
Altitudes 110,0 rm 
Velocity: 25,732 fp 
Inclination: 81.61 deg 
Eceentrisity: 0.01538 
Perlad: 90.596 wi 
Poriges: 120.45 an 
Apoges: 22l.kh rm 
Altitede: 110.L m 


Velécity: 25,717 ‘fpe 
Inclination: 682.87 deg 
Eccentricity: 0.01L: 

bi min 


Period: 90, 
Perigee: 221.5 mm 
Apogee: 216 me 


68 
45 936-67 





70 
4h5936-69 


7h 
ML5996-6) 


t2 ‘ 
BO30758 
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YEeRICI2 «i (téiCéCLAUIOT 
SERIAL PAD DATE AND craTralL 
muMeva «=O, TIME ACH 
1167/3822 7= 30063 Yes 
2700226, &} 
vot 
a 


1267/37] = 8-26-63 
= 


1169/39h S$ 829-6) Yea 


1331:03.92 
Por 
2163/3833 2 923-63 Yes 
1600:00,20 
por 
bo 10-29-45 t 
ean oe 151910).12 ™ 


_ CAPSTEE TIFR 
AND RECOVEAT 


ABT-L. Yea ~' MNissile-borne portion of 
Aerial recor- BTi guidance systen in- 
etalied dn 5-O1LA. 


ery om 33rd 
pasa, 


ART-L, Yes - Miesile-borne portion ef 


Serial reecr- STL ground guidance in 
ery on 65th venhtele. 
revolution, 


+ 


AET-L. Yee - Mone 
recovary on 


ticeo. 





VEHICLE CHANGES INCORTVS* 189 


FLIGHT DESCRIPTION 


Launched on first attempt, io 
holds, Liftoff and webijice} 
tjnction normsi, KECO fro 
propellant depletion. Slight 
waloeity deficiency. Subsequent 

comands and $-OLA 
thrust gyrate for the defi- 
ciency, Gontre) gse consumption 
during threst interval greater 
than expected - extransow reli 
tarque counterection, Orbit sb. 
teined nesr nominal. Orbitel 
performance cf atl svubsystens re- 
portediy satisfectory, Suocess- 
Ful copaule ejection, re-entry, 
recovery cn }3rd pass. 


Launch on second attempt. io 
holds, First attempt cance) led 
at T-2,.6 sec ~ defective relay 
in Dac AGE engine ignition cir- 
eultry. Liftoff tone prenatnre; 
otharwies 1liftals noreal, ECO 


from propellant depletion (planed), 
. All ground guidence diatretes 


properly transwitted and executed, 
Required coast apogee conditions 
provided ty SLY-2A, Orbit 

near nominal. Orbital performances 
of all envdeystess reportedly sat- 
dsfactary. Capsule ejection, re- 
— and recovery m 65th reveiae 
tion, 


' Launch on first attempt, One 


hold imposed (32 win) because of 
internittent operation af a pres- 
sure switch on lauvcher. Boost 


phasgersatteCuotery,:; 

apogee cunditions provided, ‘Teo 
$-01A ancewslies evident daring 
ascent - on excessivw current 


danage from current transient; 
eaxceesa in injection vwelosity - 
gain from delayed shutdom, G- 
Bital mission objectives satisfied. 


Launch on first atteapt; no holds 
imposed - no major difficulties 
encountered. Liftoff noraal, 
Booster launch objectives satia- 
fied, MECO by propellant deple- 
tion se planned; however, pro- 
paliant utilization lesa than the 
ideal, S-1A subsystens performed 
satisfactorily to provide proper 
ertdtel 1 tign canditions. Or 
bital performance reportedly sat- 
tetaetary, ~~ Sutcddeful sesule 
ejection, re-entry and aerial 
recovery on U9th revolution. 







IMJECTIM sr 

ORAITAL PAR "as 
Altitotes | a} ew 
Velocity: Ph vy 


Inclination: Yh.>7 
Gecentrisity, t 57, 


Per jade v. 4s ate 
Perigess 72.9 © m 
Apenees 7.2 aw 
AlLtitedes 4.2 = 
Tealoctige Sax? te 
" Inelinations 75. ang 
Becantricity: 0. wi 
Peritcde 9.43 ate 
Parigee:s v7.59 we 
Apogees 710.94 we 


Albitudes 163,54 = 
Velocityr 3, '77 tye 
Inclination: 63.47, ang 
Secertricity: O,<rcI6 


Powdads ». 50,80 eae 
Perlgees 16). 8 oe 
Aporees 309.7 om 
Altitade: 98. ve 
Velocity: 26,817 fp 


Inchinations 7h. rar? Seg 
Reccentrisity: 0.0393 
Periods 99,609 ale 
Parigees 99.2 mm 
Apogeet 27 ru 


is ajc “Tse 


Altitude: 
alaeitz: 


\ Inclinstions 89.915 22 


ccentricity: 0.2% ™ 





Part sade 90, > aia 
Periges! 1546.4 
’ a 291.6 ve 


vELAE— 


VEMICLE LAGHCH ; 
FLIGHT WO. AND SSRIAL PAD D&TS AM 8 ORBITAL CASULE TYPE 
LSC REPORT WO. IRER NO, THE ACHIEVEMBAT AND RECOVERY 
73 777400 2 11-36) No AEToL; 10 Booster nen-TAT; starderd 
O01? 2227 85h .52 88-014 
PST 
: og 
7h ; 
8030780 1272/4006 PALC 1 11-27-63 Yee ART-L; no Siniler to 1171 


Pad 2 1325:L0.13 


¢ 


: 1146/3986 Pad 2 12-271.6) Yee 
Te 0197 a 1BLSeL2.7 
} 
, 4 =~ —-—- L/P bk Soh iTes Successful L¥-24/38-01A; 
Faeg 4-2-0 1338123,10 Air recovery BEL Ouidance 
} Gar Bvaleation PST : ia 89-014 


Office Beport #2.) 


* 


~~ = ee 
. 
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APPENDIX D, LAUNCH DATA DIGEST (Continued) 


eM TWOROTION aND 
OADITAL PARAMETERS 


launched on: first attsapt. Two 
halds for trains - eight win, 
Boost phase wmisetisfactary. 
Teteriorstion of flight control 
aystem ot T*213 sec; complete loss 
of control at 713 sec, Deter- 
feration of flight contre! pre- 
caded by lona of main engines flare 
shield at liftoff, Exposure of 
control system wiring to excesaive 
temperatures protably respmsible 
for decay in contro] system rere 
formance. Separation dus to 
structural failure, Beth stages 
tumbled but remained tasically 
intact. Evidence of danace in 
forward end of SLV-2 and pay) oad 
separation from SS-OLA, SS-01A 
‘subsystems normal until flight 
tervination; rawained in standby 
status after break-apart, ; 


Firat launch of thia configuration Altitude: 99.6 na 
vehicle from PALC. Launch on first Yelseity: 25.779 tpe 
attewpt. One hold for 12 rin - Inclination: 69.95 dag 
range Clearance. Error in count~ Eccentricity: 9.01577 
dom procedure resulted in sanais- Perisd: 90.17 win 
Sian of tenk pressurization after — perigee: 98.1 na 
SS-O1A propellant loading. Bosst Apogee? 211.5 ma 
phase satisfactory despite lower 
structeral strength of SS-CLA. 
Trajuctory conditions tear-noninal, 
Longer than predicted SS-O1A engine 
burn duration because of low thrust. 
Misalion objectives ani near-noeinel 
orbit attained. Link 1 telemetry nat 
switched to orbital asstygnaent after 
Sndection. Orbital perfarsance 
reportedly satiofactory; hovever, 
attempted recovery on Gist pass . 
‘sengucerseful . 
titade: . 99.7 au 
elecity 25,758 (pa 
Meeinclination 64,88 deg 
Zecentricity 6.9107 
Pertod 89.98 min 
Perigne 99.5 mm 
Aporer 200.6 mm 
¢ 
7 7? 
me ) 
Leowehed on firat attempt. One hold Alt , 101, 
for trains. Liftoff normel. M&CO Yel - 25.623 
‘from command, Stage II Inel L Th. 98 
separation wee worenl; however, due Sccen oars 
to a Slew shutdown of the atage 120 Pericd . pada 
engina, the injection velocity was Peri . rh 
Blightly greeter than required Apo‘ 748.39 


7 es 


‘ 4h 
i eeeeretieaaenetenitiietinldiiatialiediammentin “tic sae Baca race ee 
oe ee nr al a ens AC Salat | way op ~ o_o ee 


Tee 


Vehicle gS - Vehicle 
_. Fl Seriai Pad Leunch Orbital * Changes Flight 
yNo. Number= No_ Date Achievement Incorporated Description 
TT 1175/3906 PALC 1 3-24-6h - No LV-2A/SS-OlA = First TAT 
Ped 1 = 1422:48.52 BTL Guidance in vehicle from 

PST | SS-O1A © PALC; Launch or 

ist attempt; 3 

holds - 20 min 

| total duration, 

Capsule Type: AET-L | for LV-2A gyro 

No recovery heater cycling. 

Reclycling BIL 

loop checks and 

for evaluation 

indicated SS5-01 

fuel leak; Boos 

; performance sat 

factory; electr 

al power proble 
in SS-O1A at VE 
resulted in complete loss o: 
control during thrust inter. 
val; separation and ignitio 
normal; engine shutdown pre- 
mature due to loss of contr 
which coupled with mis-direx 

tion of thrust, precluded | 

orbit attainment. 3 
78 1604/395  PALC 1 4-27-64 Yes 16th TAT (Ly- Launched on firs 


Pad 4 = 1623:43.55 2a) attempt. Very 

| POT accurate orbit 
was attained. / 
SS-O1A separatic 
an electrical 


. ° 


Capsule Type: 
No recovery 


overload of shor 
duration within 
the pyro distri- 


bution system, s 
part of the pyro 
bus power was 
permanently lost 
This precluded 
recovery, backup 
system, and re- 
search payload operations. 


Progran 162 Vehicles Launched: 78 The satellite was satisfact- 

Vehicles Orbited: 61 orily deactivated on orbit 7: 

Capsules Recovered:* ho and reactivated on pass 246. 
Air | : 35° Power depletion occurred at 
Sea: 5 Orbit 359. 


ro 


* Four payloads, three of which orbited, were 
nonrecoverable types. 





